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CORRECTIONS AND EMENDATIONS. 

I>ART I. 



, No. 5. Setaria caudata, second line, Plant annual. The drawing represents a 
I perennial form or species common in western Texas, Arizona, New Mexico, and 
northern Mexico. There is, however, a closely related form which is annual. 

No. 11. Hilaria mutica Benth. It should be stated that this is Pleuraphis 
milt lea Buckley. Mr. Bentham united the genus with Hilaria, and according to 
the views of some botanists Buckley's name should follow the species in paren- 
theses; thus, Hilaria mutica (Buckley) Bentham. 

No. 15. Elionurus, plate 15. Tlie specific name at the bottom of the plate 
should bo harbiculmis, 

Plate 10. Arulropogon hirtiflorus Kth. The figures a and h do not well repre- 
sent the glumes of the species. It is probable that by mistake the drawings were 
made from spikelets of A, scopariiis. The first empty glume should be represented 
as narrow and acuminate at apex, with the back scabrous-roughened and hairy. 

Plate 23. Aristida divaricata H. B. K. This is Aristida Humholdtiana Trin. 
Trinius excludes A. divaricata as a mixed and uncertain species. 

Plate 27. Epicampes macroura Kth. I was misled by the specimen in the 
United States Herbarium (No. 1973 C.Wright's New Mexican Coll.) in naming 
this species. Evidently it is not E. macroura Kth., which has a dejise, cylindrical 
spicate panicle. It is Ep icampes ligulata Scrib. Fournier in Enumeratio Mexi- 
canarum Plantarum enumerates 13 Mexican species of Epicampes, of which we 
have too little representation to determine if our plant is among the number. 

Plate 28. This is the Cinna macroura of Thurber in the Botany of California, 
but not of Kth. 

Plate 29. Chloris degans H. B. K. is believed to be a synonym. 

Plate 32. This is Eustachys glaxica Chap. That genus being now united to 
CMoris, it becomes C, glauca (Chap. ) Vasey. 

Plate 45. Bouteloua stricta. It should have been stated that this species was 
collected by G. C. Nealley in western Texas. 

Plate 47. The figures 1 and 2 in the plate should be transposed. No. 1 being 
the female plant. No. 2 the male plant. 

Plate 48. Eremochloe, This name, or one too close to it, viz, Eremochloa 
Buse, is one of earlier date for a different genus; and Professor Hackel has named 
our plant Blepharidachne. 



CORRECTIONS AND EMENDATIONS. 

P-A.RX II. 

Plate 2. Add after the name (Thurber). 

Plate 14. Transpose the numbers 1 and 2 of the plate. 

Plate 30. Karwinskiana should be Karwinskianus, 

Plate 33. Albescens should be albescens. 

Plate 38. The name on the plate should read Triodia stricta (Torr.) Vasey; it 
was Tricuspis stricta Torr. 

Plate 4:0. The name should read Triodia trinerviglumis (Munro). It was 
Tricuspis trinerviglumis Munro, the genus being united to Triodia by Mr. 
Bentham. 

Plate 42. In like manner the name here should be Diplnchne imhi'icafa 
(Thurb.), as it was Leptochloa imbricata Thurb. in Bot. California. 

Plate 43. Strike out the letter s in Reverschoni. 

Plate 44. The name should read Diplachne rigida (Munro) Vasey. It was 
Leptochloa rigida Munro. 

Plate 46. Add Buckl. after the name. 
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WAsHIXiiToN, .V/i/# iii/»rr, IH'Jl. 
Sir: I Imvo t)u> h«>iii»r nr |»n*Hi*iitiiiK f«»r puMicatinn tin* tirht vuluim* i»f th«* pro- 
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K4fi|NM*t fully, 

Obo. Vasfy, 

Ht>n. J. M. Ri'sK, 

Strntnrif nf Atjnruiturr, 
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LETTER OF TRANSMITTAL 



Washington, September, 1891. 
Sir: I have the honor of presenting for publication the first volume of the pro- 
posed work called *' Illustrations of North American Grasses," which have been 
issued as Bulletin No. 12, parts I and ii; and it is i)rop()sed to follow this with a 
second volume of plates and descriptions of the " Grasses of the Pacific Coast." 
Respectfully, 

Geo. Vasey, 

Botanist 
Hon. J. M. Rusk, 

Secretary of Agriculture. 
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NOTE. 

Tliis Bulletin is to constitute the first half of the first volume of a work 
entitled ** Illustrations of North American Grasses." The work when completed 
will consist of two volumes, the first entitled ** Grasses of the Southwest," the 
second, ** Grasses of the Pacific Slope." Proi)er title-pages and indexes will be 
published with the last part of each volume. 
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WahMIXCIToN, Juui A, I Him. 
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on tlif OniHH4>H of tli«* S^mthweiit. 
Rii«|HH*t fully. 

()B<moK Vahkv. 

/lf»/iiriiVr/. 

Hon. J. M. KrsK. 

tyn^rrUinj of AijricuUure. 



INTRODICTION 



Tht* n»>fion of rountry iinimHlmt«»lyn4joiiiin*jtli«»nortlii»rn iMmudiiry of Mfxim, 
in«*lii*liii«c th»» wt»«t#»rii i*:irt nf Tt*.\iis. aii<i tli«* >cn*at«T |>art of XfW M<*xic«». Arizona^ 
•*iii«l t«i>iitli<«rii (*ulif«>riiia. m oiio of n*niurkuhli* ht*at itnd iiridity. It in iiuiiiily n 
ri«;fioii i»f MlfV.itM'l |i!;iiiiH. r:illi» 1 iin»sjiH. iiitMrs#ft4H| hy inniintaiii niiiKfs wliirh chvji- 
^iotiiilly run into hi^li |N*akM. and is <lrain«*«l hy roni|»arativf*ly f(*w Htn*aniK, wliich. 
• »n a«*(*onnt of th»» liniit«H| niin-fall. ccs'isi* t«» tl«»wilurin< a ^«mm1 |iart of i\n* y«^r. or 
oonvfv onlv th«» waters ot>taiii«*<| fnun <ii.'«taiit iMirtionn uf tli«« roiintrv. 

• • • • 

MoHt i»f tip* n*^ion li«*snortliof tli«* tliirty-s«*<*nn(i |ianilIr]of latitu<l«*, an«l in tin* 
wii4t«»rn jMirt n»ai*lM»H into Ttali an«l Xfva^la. It is with ^r^at j>ri»|»iii*ty ralbnl tin* 
«i<«94«*rt !N*lt. Tli<M*ountrv n<irthwanl. ami <*ast of tin* Korkv Mnuntains, an far an 
tin* oni* linn«ln*<lth nn*ri«lian. is an <*k*vat4Hi uri«i plain, hut with niort* almndant 
l{r:t<Hi*««. altlnmich rar«*Iy forniintc a continuous an<l c*onn(*(*t4Ml h4m1. 

In thfilfSfrt lM*lt, howfver. tin* ^ra*is«»s lHM'«>nn* scanty, not in vari«*tyi»f H|HH'if«H. 
Ynit in<listril>ution. sonit*of tlif:n lM*int; sh(»rt-liv«««l. ^|»rinKinK ^M* suddenly aft«*r tin* 
f*uninn*r rains and rapidly maturing; otln*rs pt*n*nniaK ^rowiii^ in hunrhi*)^. and 
haviti:^ d«*«*ply |M*in*tratiniC r<M»ts wliirh «*nahl«* tln*ni to (*ndnri* tin* lon^ <lrou^htn«>f 
th»" Country. Xowh«*n* do tlh* iiativ«* j<raHS4«s form a rontinuous mhI, hut ^n»w in 
m-att«*n*i| huntdn-s in ronmH*tion with thi* low l>usli«*9« whirh prevail on tin* nn^f^anor 
amon;; tin* rha|Mirral. 

Tin* niuntrv t*mhra(*iMl in this d(*M*rt lM«lt is an t*xt«•n^ion northward of tin* 
»;n*at plat«*au of n«>rtln*rii M(*xi<*(». jis is shown in th<* similar rliara4*t«*r i»f its vt*^*- 
tation. Tin* ^franM-s an* lan^«'ly tin* wium*. or of tin* sain** >r«*m*ra. But tin* ^niMM*»«, 
lik«« tin* r»*st of tin* v**;;«*tatioii, jin* jM^iMiliar to tin* rfjcion. Ilfn'onr n«'Vi*r iw*^ tin* 
roinmon KrasH4**< of tin* Ka?<t<*rn States. Tin* vt*t{«*tati«in is lis «li(Ti*n*nt fr«»ni that 
of tin* i*liist4*rn States as is that of tin* northern |Mirtion of tin* Sahara. Ilt*in*i« 
ari*«**:4 tin* utility of hrinirin;; to tin* notii*#» of tin* puhlir, ami fsiMiially of tht* 
n*«id*Mitnof thin r*«)^ioii. thi* infornniti«»n <*«nitaim*«l in this w«irk. It is not a nninual 
or d«-M*ripti«Hi of jill th«* t;riisH«*H of tin* n*^ion. hut it furnisln*s illu*«trati«>ns and d«*. 
«*«*riptionH of ««4imt*of tin* ni*»n* int4*r«*Min&c and s4inn*of tin* «*oninn»nrr^riuiHi*Hof tin* 
country. Manv u( tln*ni w«*n* oh?*frv«*«l and s|M*<Mnn*ns rolh««*ti*<l hv tin* naturalistic 
of tin* Mi*\i»an lioundarv Survi*v, and hv tho*M*of tin* Pjyitic Kiiilrounl Survey, hut 
few or none of tln*s»» have lien*tofon» \hh*u illustrate**! »»r fully iIes<Til»e«l. True, tin* 
d<*M*ripttoiiH hf*rt* ^iven an* niontly in t«*<*liniral lam^^uaiiCt*. hut ar<*oni|»aiii«*<i hy tin* 
illustration** they atToni tin* lM*Ht |i«issi)>le means«if n««*o^nition. Pnduihly tin* nnmt 
ini|ii»rtant ai;ri«*ulturai i|U«*sti«»n lM*for«* tin* |MMip|e of thi.n ri*ici«»n is how to im*n*aM* 
the priMlu«*tion of ^ntHH«»H and foraii(e plants on tin* arid lands. It is tin* opini«in of 
titany that this ran lM*«iont* hy hrimcin^C under rulti vat ion S4inn* of the native «»|MH*ie«i. 
Kx|N*rinn*nt-*« an*als>ut to Im> undi*rtaki*n in this din*«*tion hy the AKric.dtural Kx- 
{MTtment Stations and hy indivnluaU. Tin* first step in such an fUterpriM* in a 
knowlf**!^* of «ir an a<*(|uaintanre with tin* native M|M*«Mes. NothiniiC ran Is* lM«tt4*r 
««Iapt«««l t«» thi*« «ihj«*«*t than tin* work ln*n* undertaken, and in this way tin* knowl- 
•«liO* <>f the S4'if*ntist ran Is* luiide helpful to tin* prat'tiral e«*onoinist. In thn* tir^t 
|iart of tin* work fifty plates of ^rasM*s an*i(iven. A s«H*ond part «>f an •spnil num* 
lHT«if plat4<9i is now in preparation, after whirh it is pni|sis«N| to puhltsli ananalyti- 
i*al syno|ifiis of all tin* i^nisH**-* of tin* destTt region. Tin* drawing of the ^rasM-t» 
luive lM*«*n nia'ie chiefly hy Mr. William H. Sdndl. and in tin* d«*M*ription of tin* 
■|ir«*t«**i I wiikli to mknowltsl^e im|s»rtant aid fnnn Mr. Fn*«h*rick V. C*ovilh*, Aimijit* 
aot BuUuiijit. 
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GRASSES OF THE SOUTHWEST. 



P-A-RT I. 



No. 1. 
ERIOCHLOA SERICEA Muiiro. 

Roots long, unbranched, but giving off a few fibrillse. 

Culms tufted, simple, i to 3 feet high, stiffly erect, slender, striate, short- 
villous at the nodes and sparingly minutely hairy where not sheathed. 

Radical leaves numerous, 6 to 12 inches long, erect, flat or involute, striate, 
minutely pubescent or glabrous, i to 1 line broad, the sheaths free. Cauline 
leaves 3 or 4; sheaths contiguous or nearly so, striate, minutely pubescent or gla- 
brous, villous at the apex; ligule a row of dense straight hairs; blades like 
those of the root-leaves, spreading, 3 to 9 inches long, uppermost often shorter. 

Inflorescence a racemose compound spike, the peduncle usually exserted from 
the uppermost sheath; axis minutely pubescent; spikes 4 to 7, sessile or the lower 
short-peduncled, erect, contiguous, or nearly so, J to H inches long. 

Spikelets elliptical-oblong, acute, depressed, 1^ to 2 lines long, imbricate (one- 
half their length) in 2 rows along the outer side of the flat rachis of the spike, 
each sessile on an annular swelling of the apex of a short, long-villous pedicel 
(about as broad as long), hairs equaling the spikelet. 

Oluvies 3; outer 2 equal, membranaceous, inclosing the rest of the spikelet, 
ovate, oblong, acute, 5-nerved, villous without; flowering glume glabrous, thick- 
ened-coriaceous, minutely rugose, elliptical-oblong and acute, rounded on the 
back. 

Flower single, hermaphrodite. Palet similar in texture to the flowering 
glume, 2-nerved, flat on the back. Stamens 3, the anthers two-thirds as long as 
the palet. Stigmas 2, fimbriate, purple, nearly one-half the length of the palet, 
on slender styles. 

Plate I; a, spikelet opened so as to show the glumes, palet, pistil, and sta- 
mens. In the figure the flowering glume is too much narrowed toward the ai>ex, 
the palet is not represented as flat on the back, and the stigmas and anthers are 
too short. 

This species seems to be principally confined to western Texas and New Mex- 
ico, extending northward into the Indian Territory. It affords a considerable 
quantity of foliage, is perennial, and should be tried with reference to its agri- 
cultural value. 
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No. 2. 
PANICUM BULBOSUM H. B. K. 

Rootstock creeping, slightly branching, the yearly growth short (commonly 
i inch), base of the culm becoming enlarged into a corm f to J inch long, or some- 
times nearly wanting. Roots simple, strong. 

Culms erect, single or few together in a loose clump, slender or stout (some- 
times i inch thick), simple, glabrous, glaucous at the nodes. 

Leaves with striate blades 1 to 4 lines broad. Radical few, commonly 1 to 2 
feet long; sheath elongated, loose, glabrous or the margins sometimes ciliate; blade 
glabrous or very sparingly hirsute at the base, slender- acuminate at the apex; 
ligule short, fimbriate. Sheaths of the stem 2 to 4, not contiguous, sheathing, 
glabrous; blades as in the radical leaves. 

Inflorescence an exsert- pedunculate, usually open panicle 9 to 20 inches long; 
main axis glabrous or occasionally scabrous, pubescent at the forks; spikelets 
borne singly on short, scabrous pedicels, or sometimes sessile. 

Spikelets 1^ to 2 lines long, nearly terete, elliptical-lanceolate to oblong, 
bluntly acute. 

Glumes 4, glabrous, membranaceous, purple or pale green; 2 lower empty; 
first broadly ovate, acute, 3- to 7-nerved, frequently unsymmetrically, one-third to 
one-half the length of the spikelet; second as long as the spikelet, oblong, bluntly 
acute, 5- to 7-nerved. 

Flowers 2. Lower staminate; glume like the second empty glume; palet hyaline, 
thin-membranaceous, 2-nerved. Upper flower hermaphrodite; glume coriaceous, 
minutely corrugated, obsoletely few-nerved, acute; palet 2-nerved, similar in text- 
ure to the glume; stamens 3; styles long. 

Plate II; a, three spikelets enlarged; ?;, spikelet opened to show the parts; 
c, portion of the base of the culm, and the corm of the preceding year. On the 
left, in b, in order from below, are the lower empty glume, first flowering glume, and 
palet of the staminate flower, on the right the second empty glume, the second 
flowering glume, and to the left of the stamens and pistil the palet of the fertile 
flower. 

This grass should be one of great agricultural value. Its bulbous rootstocks 
contain a store of moisture which enables it to endure a protracted drought, and as 
it grows of large size it would produce a great amount of fodder. 




PANICVM BVhBOeVM, B. B. K. 



No. 3. 
PANICUM CILIATISSIMUM Buckley. 

Rootstock and roots slender. 

Culms varying from erect at the ends of the rootstock to procumbent and even 
creeping, glabrous, except a ring of reflexed hairs at the nodes; erect stems from a 
few inches to 2 feet high, commonly with short sterile branches, slender, the inter- 
nodes sometimes 3 inches long; creeping stems long, thicker, profusely branching, 
with shorter intemodes, rooting at the nodes. 

Leaves with long-ciliate, usually sparingly hirsute sheaths, and flat, smooth, or 
sometimes slightly hirsute blades tapering from base to apex. Sheaths of the 
erect stems frequently distant, those of the creeping stems shorter but mostly con- 
tiguous. Blades of the creeping stems seldom exceeding 1^ inches,* thosQ of the 
erect plants usually longer. 

*^ Inflorescence a small narrow panicle 2^ inches long or reduced to a few spike- 
lets, terminating the culm, exsert-stipitate in the erect plant (in creeping plants 
terminating short axillary branches as well, and partly sheathed, all intermediate 
stages being found), bearing the spikelets terminal or laterally sessile on the flat 
minutely pubescent branches of the panicle. 

Spikelets li to 2 lines long, oblong, acuminate, slightly obcompressed. 

Olumesi:; 3 lower membranaceous; first lanceolate, acuminate, glabrous, 3- to 
5- nerved, nearly as long as the spikelet; second ovate, short-ruminate, pubescent, 
sometimes minutely villous-ciliate near the margins, many (about ll-)-nerved; third 
similar to the last, but glabrous down the middle, most of the nerves of that area 
obsolete; fourth (flowering) glume coriaceous, indistinctly few-nerved, minutely 
corrugated, bluntly acute. 

Flowers 2. Lower reduced to a hj'^aline, 2-nerved, oblong palet subtended by the 
third glume; or sometimes with 3 stamens. Upper hermaphrodite; palet of the 
same texture as its glume, indistinctly 2-nerved; glume closely embracing the 
grain; stamens 3. 

Plate III; 1, erect stem; 2, creeping stem; a spikelet opened to show tlie 
parts. 
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No. 4. 
PANICUM LACHNANTHUM Torrey. 

Roots slender. 

Culms closely tufted, with numerous short sterile branches from near the baae, 
erect or ascending, 1 to %i feet high, slender, glabrous. 

Leaves with flat blades 1 to 2 lines wide; sheaths from smooth to divaricately 
villous, those of the lower part of the stem long and far exceeding the short- int^ 
nodes, those (sheaths) of the rootstock densely soft villous; ligule about 1\ lineB 
long, broadly obtuse, apical margin fimbriate; blade from glabrous to minutely 
pubescent, commonly 2 to 4 inches long. 

Inflorescence a panicle on a long slender peduncle. Panicle contracted, 4 to 9 
inches long, composed of 7 to 9 erect or appressed sessile branches 1 inch or more 
long; spikelets closely racemose on the branches; pedicel flat; branches of the pani* 
cle triangular, both with green scabrous angles. 

Spikelets narrowly to broadly lanceolate-acuminate, 1^ to 2 lines long, showing 
an inclination toward an arrangement in 2 rows along the raceme. 

Gltimes 4; 3 lower membranaceous, empty; first a minute, hyaline, obtuse scale 
from i line long to nearly obsolete; second narrowly lanceolate, acuminate , 3- to 
5-nerved, densely long- villous on the back, hairs when the grain is mature, spread- 
ing in all directions as if from a point in the center of the spikelet; third similar 
to the last but broader and about 5-nerved, its middle portion glabrous, intra- 
marginal hairs as in the second glume and similarly spreading; fourth (flowering) 
glabrous, thin, coriaceous, with thin membranaceous margins, indistinctly 3-nerved, 
minutely roughened in longitudinal lines, lanceolate, acuminate, when mature 
chestnut-brown. 

Flower single, hermaphrodite. Palet similar in texture, shape, and color to the 
flowering glume, nerveless. Stamens 3; anthers i line long, one-half as broad. 
Stigmas long, cylindrical. 

Grain inclosed by the palet and its glume, oval, obcompressed, white, slightly 
exceeding J line long. 

Plate IV; a, spikelet opened to show its parts, on the left the second glume 
and flowering glume, on the right the third glume and palet. The first glume, 
which should stand on the right, is omitted; the inflexed membranaceous margins 
of the flowering glume and palet are not shown; and the ovary is represented as 
of the size of a mature grain with the anthers twice their real length. 

This grass grows freely on stony hills, and probably is capable of resisting 
drought. It seems deserving of trial as au agricultural grass for the southwest. 
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No. 6. 

SETARIA CAUDATA R. & S. 

Plant annual. 

Rootstock none. Roots slender. 

Cvlms 2 to 2^ feet high, branching from the base, scabrous or nearly glabrous; 
nodes provided with a ring of silky appressed hairs; T^ranches usually short and 
sterile. 

Leaves of the stem 4 or 5; sheaths usually distant, glabrous, ciliate on the 
margins, villous at the apex; blade 1 to 3 lines broad, usually 5 to 9 inches long, 
flat, glabrous beneath, scabrous above; ligule about 1 line long, cut nearly to the 
bfiise into silky hairs. Radical leaves like those of the stem. 

Inflorescence a contracted spike-like panicle 3 to 4 lines broad (exclusive of 
the bristles), 3 to 6 inches long, on a moderately long exserted peduncle; branches 
of the panicle short (1 to 3 lines), spikelets sessile or nearly so, some of the 
pedicels sterile and prolonged into slender scabrous bristles 6 lines long or less. 
Spikelets ovate, acute, semi- terete, 1 to 1^ lines long. 

Glumes 4; 2 lower empty, membranaceous, glabrous; first broadly ovate, acute, 
3-nerved, one-half the length of spikelet; second broadly oval, obtuse or mucro- 
nate, 5-nerved, nearly as long as the spikelet, fitting closely to the flowering glume; 
third like the second but slightly longer, acute, and subtending a rudimentary 
lanceolate hyaline palet; fourth (flowering), when in position, narrowly ovate, acute, 
coriaceous, rounded and minutely rugose-roughened on the back, obscurely 5-nerved. 

Flower hermaphrodite. Palet lanceolate when in position, coriaceous (the in- 
folded margins membranaceous), flat on the back when mature, obscurely 2-nerved. 
Stamens 3. Stigmas 2, oblong. 

Plate V; a, spikelet with its accompanying bristle. The spikelet is opened 
to show its parts. The flowering glume is represented too short, and should be 
acute, while the back of the palet is not represented as flat. 

This grass has much the habit of German millet, and with proper cultivation 
would probably produce an abundant crop. 
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No. 6. 
CENCHRUS MYOSUROIDES H. B. K. 

Culms erect or from an ascending base, usually simple, 2 to 4 feet high, stout, 
glabrous, glaucous. 

Leaves of the stem 6 to 10; sheaths glabrous, nearly contiguous; blade glabrous 
to minutely strigose, flat or sometimes involute, 2 to 4 lines wide, commonly 5 to 
12 inches long; ligule fimbriate to the base. Radical leaves early dying. 

Inflorescence a short-pedunculate or partly sheathed, compact, erect spike 3 to 
4 lines thick, 3 to 8 inches long, rachis minutely pubescent, spikelets borne singly. 

Spikelets 2 to 2i lines long surrounded at the base by a ring of many retrosely 
barbed stiff bristles of different lengths, the longest equaling the spikelets; body 
lanceolate, acute, terete. 

Olunies 4; first membranaceous, ovate, 1- to 3-nerved, acute, one-half the length 
of the spikelet; second membranaceous, ovate, 5- to 7-nerved, acute, equaling the 
spikelet; third like the second, but subtending a hyaline 2-nerved palet (this 
lanceolate when in position); fourth (flowering) like the second and third, but 
rather coriaceous, the nerves more obscure and seldom green. 

Flower hermaphrodite. Palet similar in shape and texture to its glume, but 
2-nerved. Stamens 3, anthers linear, about 1 line long. Stigmas 2, linear. 

Grain J line long, somewhat obcompressed, quadrangular, oblong, very obtuse, 
with an embryo three-fourths as long, when mature inclosed in the glumes and 
bristles, the whole falling off together. 

Plate VI; a, spikelet closed; 6, spikelet opened, the bristles removed. On the 
right in b are the flrst glume, third glume and sterile palet, on the left the second 
glume, flowering glume, and its palet. 

This grass will grow in very dry soil, and will produce a good crop of forage, 
but is somewhat objectionable on account of the prickly seed-envelopes. 
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No. 7. 

CENCHRUS TRIBULOIDES L. 

Plant annual. Roots slender. 

Culms glabrous, a few inches to 3 feet high, usually branching from the base 
and procumbent, rooting at the lower nodes, or sometimes the shorter plants erect 

Leaves of the stem 3 to 10; sheaths glabrous, rarely ciliate on the margins 
above, usually loose, commonly contiguous; blade 6 inches long or less, 1 to 2 lines 
broad, flat or sometimes involute; ligule about i line long, deeply densely fimbriate. 

Inflorescence a short-pedunculate or partly sheathed spike of clusters, 4 inches 
long or reduced to a single cluster, the rachis nearly smooth. Clusters composed 
of 2 to 3 spikelets surrounded by an involucre. Involucre thick, coriaceous, cleft 
to the base on the side next the rachis or on both sides, inclosing the spikelets; 
the outer surface provided with numerous bristles and spines flattened below and 
retrorsely barbed, those toward the base of the involucre smaller, the larger 2^ lines 
long. 

Spikelets 2 to 3 in each involucre, 1 at least fully developed and with the 
following structure (the others rudimentary in various degrees). 

Olumes 4; 3 lower membranaceous; first short, ovate, acute, 1- to 3-nerved, 
empty; second broadly lanceolate, 5-nerved, acute, nearly as long as the involucre, 
empty; third like the second, but subtending a flower; fourth (flowering) a little 
larger and similar in form to the second and third, but thin-coriaceous. 

Flowers 2. Lower staminate, with a thin hyaline 2-nerved palet; stamens 3. 
Upper with a thin-coriaceous palet, hermaphrodite; ovary flattened, circular in 
outline; stamens 3. anthers i line long, dehiscing much earlier than those of the 
staminate flower. 

Grain inclosed in the spikelet, spikelet inclosed in the involucre, the whole 
disarticulating from the spike together. 

Plate VII; a, external view of the involucre; 6, the same cut open to show 
the spikelets; c, a single fully developed spikelet opened to show the parts. On 
the left are the second glume, the fourth glume, and the hermaphrodite flower; on 
the right are the first glume, the third glume, and the staminate flower. The first 
glume should be inserted below the second, and is represented twice too long, as 
are the anthers of the hermaphrodite flower. 

This species is too common in sandy grounds, where its spiny burs are an an- 
noyance to men and beasts and an injury to the wool of sheep that graze near it. 
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No. 8. 

STENOTAPHRUM AMERICANUM Schrank, 

Rootstock apparently creeping. Roots fibrous-branched. 

Cvlms creeping and rooting at the nodes, or procumbent, from 2 feet long to 
very short, simple or with a few main branches, glabrous, enlarged at the nodes, 
and there provided with a short sterile branch or fascicle of leaves. 

Leaves of the stem several, pale green; sheaths glabrous, or slightly ciliate on 
the margin above, usually loose and not cont-guous; blade 2 to 3 lines wide, from 
8 inches long to very short, flat, thick (nerves obscure, midrib prominent beneath), 
glabrous, abruptly rounded at the apex, rarely acute; ligule minute, densely fim- 
briate. 

Inflorescence a usually sheathed spike terminating the stem and main branches; 
rachis thickened and enlarged (reaching 3 lines in diameter and 4 inches in length); 
spikelets embedded singly sessile, or with 1 to 3 additional short-pedicellate ones, 
at each joint, arranged along 2 neaily opposite sides of the rachis but facing 
one way. 

Spikelets lanceolate-ovate, 1^ to 2^ lines long. 

Glumes 4; first membranaceous, hyaline, small, nerveless, and obtuse or some- 
times one-half the length of the spikelet; second membranaceous, 7- to 11-nerved, 
ovate, acute, as long as the spikelet, empty; third similar in form, somewhat cori- 
aceous, but 5-nerved, subtending a flower; fourth like the third, but more coriaceous, 
also subtending a flower. 

Flowers 2. Lower staminate; stamens 3; palet coriaceous below, 2-nerved. 
Upper flower hermaphrodite; stamens 3; stigmas 2, cylindrical or club-shaped. 

Plate VIII; figure below at the right, joint of the rachis showing 2 spike- 
lets, the lower sessile, the upper pedicelled; at the left, spikelet opened to show the 
parts. In the flower on the right, which is the hermaphrodite one, the stigmas 
should be twice as long and proportionally broader. The stamens have matured 
earlier and are not shown. 

This grass grows in sandy land especially near the sea-coast. It has strong 
creeping roots, which render it capable of enduring great drought. It has been 
recommended in Florida as a very valuable pasture grass. 
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No. 9. 

THURBERIA ARKANSANA Bentham. 

Plant annual. 

Rootstock none. Roots very slender. 

Culms erect, simple or branching from the base, slender, commonly 9 to 18 
inches high, sometimes depauperate, glabrous. 

Leaves of the stem 3 to 5; sheaths contiguous,' glabrous or sparingly villous, 
the margin villous-ciliate; blade flat, 1 to 4 inches long, 1 to 2 lines broad, flaccid, 
scabrous, and usually sparingly minutely villous-pubescent; ligule about \ line 
long, the apex narrowly fringed. 

Inflorescence a panicle at first partly sheathed, finally pedunculate, 3 to 6 
inches long; branches slender, seldom exceeding 1 inch in length; spikelets borne 
singly on pedicels \^ lines long or shorter. 

SpikeUts linear, 1^ to 2 lines long (exclusive of the awn), nearly terete, jointed 
to the pedicel below the glumes. 

Olumes 3; first and second of equal length, similar, lanceolate, acute, green, 
nerveless or obsoletely 3-nerved, scabrous-pubescent without, apices slightly sep- 
arated; third (flowering) not green except the 3 nerves, glabrous, rather thick, 
lanceolate, folded and compressed, awned on the back a little below the apex; apex 
cleft half-way to the origin of the awn; awn slender, i to ^ inch long, little twisted, 
abruptly bent at the middle. 

Flower single, hermaphrodite; rachilla prolonged above the flower (!) into 
a minute filiform rudiment about i line long, naked or surmounted by a minute 
scale; palet very thin, hyaline, narrowly linear, 2-nerved; lodtcules 2, about i line 
long; stamens 3, anther oblong, about i line long; stigmas cylindrical, on short 
distant styles. 

Grain linear-oblong, remaining closed within the glumes, the spikelet disartic- 
ulating below them. 

Plate IX; a, first (on the left) and second glumes; &, flowering glume and 
flower. The rudimentary prolongation of the rachilla shown in b is usually twice 
as long and is inserted at a point on the axis near the middle of the base of the 
palet, not on the flowering glume, as shown in the figure. 



No. 10. 

HILARIA CENCHROIDES H. B. K., var. TEXAN A Vasey. 

Plant perennial. 

Rootstock none. Roots slender, branching. 

Sfeyns of two kinds, (1) runners and (2) normal calms. Runners with 1 or 
few nodes, producing a plant at each; internodes several inches long, slender, ter- 
ete, glabrous. Culms erect, 6 to 12 inches high, slender, densely tufted from a 
single rootstock, glabrous, retrosely long- villous at the nodes. 

Leaves of the stem 2 to 4; sheaths about 1 inch long, distant, tightly sheathing, 
glabrous; bhide i to 1 line wide, seldom exceeding 3 inches in length, flat, scab- 
rous above and on the margins, rarely beneath, otherwise smooth except sometimes 
a few long hairs. Root-leaves similar, several on each stem, sheaths imbricated. 

Inflorescence a usually slender-pedunculate spike } to 1^ inches long; rachis 
flat, zigzag, minutely pubescent, spikelets inserted in clusters of 3 (resembling a 
single spikelet) on opposite sides, contiguous or one-half overlapping. 

Spikelets 2i to 3^ lines long, the parts spreading above. 

(1) Middle spikelets. 
Olumes 3; first and second equal, similar, nearly as long as the spikelet, body 

many-nerved, coriaceous below, scabrous, compressed, at the middle separating 
into two linear obtuse spreading lobes becoming membranaceous-hyaline at the 
apex, bearing in the fork an awn slightly exceeding the spikelet; third (flowering) 
broadly oblong below, hyaline, 3-nerved, compressed, abruptly tapering from below 
the middle into a slender compressed neck. 

Flower pistillate. Palet similar to the flowering glume but narrower and 
2-nerved, and with it forming a cavity below and a neck above. Ovary and after- 
ward the grain inclosed in this cavity. Styles long, lying in the neck, very slender 
above; stigmas cylindrical, the body thick. 

(2) Lateral spikelets. 
Olumes 4: first similar to that of the middle spikelet, but inequilateral, and 

with shorter awn; second similar to the first but merely mucronate; third and 
fourth each subtending a flower, alike, thin-membranaceous, lanceolate, hyaline, 
1-nerved or with 1 or 2 additional lateral nerves. 

Flowers staminate. Palet thin-membranaceous, hyaline, 2-nerved, linear. 
Stamens 3, anther narrowly linear. 

Grain inclosed i)rimarily in its palet and glume, these becoming shining-coria- 
ceous, the whole inclosed in the empty glumes, the entire cluster of spikelets 
droj)ping off together. 

« 

Plate X; a, cluster of three spikelets; h, staminate flowers of one of the lateral 
s[)ikolets; r, ])istillate flower of the middle spik(»let. In 6, one of the spikelets 
should 1)0 sessile. In c, the stigmas are nearly twice too short and proportionally 
too narrow, their bodies too slender, and the filaments not thick enough below. 

This species differs from the Mexican type in being more slender, with longer 
culms, more spikelets in the S2)ike, and the spikelets narrower and smooth instead 
of scabrous. 
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No. 11. 

HILARIA MUTICA Bentham. 

Hants perennial. 

Roots thick, simple, with a cork-like covering. Rootstock creeping, woody, 
scaly-sheathed. 

Cvlms erect or from an ascending base, 9 to 20 inches high, somewhat tufted, 
usually with many sterile branches below, glabrous, sometimes hairy at the no<les. 

Leaves of the stem 4 to 10; sheaths imbricated below, distant above, glabrous, 
the margins sometimes ciliate above; blade 1 to 1^ lines broad, reaching 6 inches 
long, flat or involute, usually slightly scabrous, otherwise smooth; ligule about i 
line long, fimbriate. 

Inflorescence a close spike, pedunculate or scarcely exserted, 1^ to 3 inches 
long; spikelets arranged in clusters of 3 on opposite sides of the flat rachis, imbri- 
cated. 

Spikelets 2 to 3 lines long, -with a tuft of long hairs surrounding the cluster 
at the base. 

(1) Middle Spikelets. 

Olumes 3; first and second alike, oblanceolate, 1-nerved at the base, with cili- 
ate membranaceous margins, the nerve splitting above into several branches, con- 
tinued into short aristae, or the lateral ones joined into a fimbriate membrane; 
third (flowering) glume membranaceous, linear, obtuse, 3-nerved. 

. Flower hermaphrodite. Stamens 3; anther narrow-linear, ^ to 2 lines long, the 
narrow cells free at the ends. Styles 2, long; stigmas long, narrow-cylindrical, 
with thick bodies, exserted from the apex of the tube formed by the palet and 
glume. 

(2) Lateral Spikelets. 

Olumes commonly 5 to G; two lower empty, upper successively shorter, apices 
of all even; first lanceolate, several-nerved, ciliate on the membranaceous ouirgins 
and apex, usually with a short lateral awn on the margin nearest thi9 middle 
spikelet; second similar, but linear and unawned; flowering glumes narrowly quad- 
rangular-oblong, truncate, membranaceous, 3-nerved. 

Flotvers staminate. Palet similar to the glume but narrower, 2-nerved. 
Stamens 3, similar to those of the middle spikelet, those of the upper flowers suc- 
cessively shorter. 

Grain inclosed in the finally coriaceous and shining flowering glume and 
palet, these remaining attached in the cluster of spikelets, the whole dropping oflf 
together. 

Plate XI; a, two lateral spikelets of a cluster, and 6, middle spikelet opened 
to show the parts. The cluster is viewed from the side toward the rachis of the 
spike. The lateral awn of the two glumes uppermost in a is not shown, nor are the 
stamens of the upper flowers of the lateral spikelets sliown. In &, the styles are 
tlKJse of an unopened flower, and in all cases the cells of the anthers are repre- 
sented as united even to their ends. 

This species and another similar one (H. Jamesii) are called gietta by the 
Mexicans, and in some localities also called 'black grama.' In southern New 
Mexico and Arizona they are the prevailing grama grasses, taking the place of the 
white grama (Bouteloua oligostachya) which covers the plains of western Kansas 
and Nebraska. The species here described is one of the most important forage 
grasses of this region. 



No. 12. 
^CGOPOGON GEMINIFLORUS H. B. K.* 

Plant annual. 

Ctdms procumbent and branching at the base, or even creeping and rooting at 
the lower nodes ; erect parts about 1 foot high, very slender, glabrous. 

Lteat'es of the stem 3 to G ; sheaths slender, glabrous, usually not quite con- 
tiguous ; blade ^ to 1 line broad, i inch long, flat, flaccid, glabrous ; ligule con- 
spicuous, about 1 line long, the apex short-lacerate. 

Inflorescence racemose ; spikelets in umbels of 3, one nearly sessile ; umbels 
on short, slender, scabrous peduncles, usually turned to one side, in a raceme H 
to 3 inches long ; rachis slender, scabrous. 

Spikelets lanceolate, acute, excluding the awns about 2 lines long, pedicelled 
ones a little smaller. 

Olumes 3 ; first and second similar, 1-nerved, made up of a narrow body ex- 
current into an awn, and 2 narrow, lateral, membranaceous, from truncate to 
acuminate wings (one shorter than the other) ; third (flowering) lanceolate, 
3-nerved, each nerve excurreiit into an awn, middle one (shorter in the pedicelled 
spikelets) nearly as long as the spikelet, lateral ones minute. 

Floiver single, hermaphrodite. Palet mem])ranaceous, lanceolate, 2-nerved, 
each nerve excurrent into a minute tooth. Stamens 3, anthers about f line long, 
linear, the cells joined only at the middle. Stigmas short, cylindrical. 

Grain not seen, but probably inclosed in the spikelets, the umbel of 3 drop- 
ping off together. 

Plate XII; lower figure, cluster of three spikelets; upper figure, spikelet 
opened t(j show the parts. The lateral lobes of the first and second glumes are 
broader and usually less acute than in the figure. In the upper figure the position 
of the fii'st glumes is reversed, and in both figures the stamens and pistils are 
omitted. 



•This description was made from a single set of specimens cultivated from Mexican seed. They 
are taken to Ix? the typical form of IL B. K. Several forms wliose s|KK?ific relationships have not 
all been well worked out ocx!ur in the southwestern United States and Mexico, and none of them« 
although they may prove to be varieties of this species, were noted in writing the description. 



No 13. 

CATHESTECUM ERECTUM Vasey & Hackel. 

PUmt perennial. 

Roots slender. Rootstock none. 

Stems of two kinds, (1) runners and (2) erect culms. Runners slender, witk 
iuternodes few to several inches long, glabrous, arcuate, giving rise to a new plant 
at each node. Culms densely tufted below, many of them short and leafy, a few 
elongated, very slender, 6 to 10 inches high, glabrous. 

Leaves of the root numerous; sheath short, ^ to 1 inch long, glabrous, long- 
ciliate at the apex; blade 3 inches or less long, about \ line wide, scabrous on the 
margins, otherwise glabrous or rarely with a few long hairs; ligule minute, fim- 
briate. Leaves of the stems 2 or 3; sheaths about 1 inch long, distant, otherwise 
like those of the root; blade from 1 inch long to almost wanting. 

Inflorescence racemose; spikelets in a raceme of 4 to 8 clusters; racemes slender- 
pedunculate, about 1 inch long, single or 2 or 3 together from the uppermost sheath; 
rachis very slender, flat, glabrous or slightly scabrous; clusters short-pedicellate, 
composed of 3 spikelets, middle spikelet short-pedicelled, lateral nearly sessile. 

Olumes 4 to 6; first small, truncate-cuneate, empty, nearly nerveless; second 
empty, lanceolate, 1-nerved; others subtending flowers, 4-lobed, 3-nerved, more 
or less scabrous on the back, the nerves extending into a short scabrous awn 
between the lobes. 

Flowers 3 to 4, hermaphrodite (?); palet lanceolate, 2-nerved, stamens 3, an- 
tliers 1 to li lines long; pistils not detected; sterile prolongation of the rachilla 
sometimes found at the apex of the spikelets. 

Orain not found. 

Plate XIII; a, cluster of spikelets; 6, first glume; c, second glume; d and e, 
two flowering glumes; /, palet, from the back; g and fe, palets, from the front; 
i, sterile prolongation of the rachilla; j, stamens and pistils; k, anther and 
upper portion of filament. 

This grass is found on tlie arid bluflfs of the Rio Grande in Texas, and westward 
near the Mexican border as far as Sonora. It is too small to be of much economic 
importance. 



PLATE 3jn 




OATBEaTBCHUM ERZCTUM, Vaty tt BaOal. 



f 



No. 14. 

TRAGUS RACEMOSUS Hall. 

Plant annual. 

Roots very slender. 

Stem branching and procumbent at the base, sometimes rooting at the lower 
nodes, glabrous, 15 inches or less in height; depauperate plants sometimes simple, 
erect, and but 2 to 3 inches high. 

Leaves of the stem 3 to 6; sheaths usually not contiguous, glabrous, often some- 
what swollen; blade 1 to 2 lines broad, 1 to 2 inches long, or the uppermost nearly 
obsolete, glabrous except the coarsely ciliate-toothed margins, thick, pale green; 
ligule a dense row of short haii-s. 

Inflorescence a dense cylindrical spike of clusters of spikelets 2i to 3^ lines 
•thick, 1 to 4 inches long, frequently sheathed at the base, never long-peduncled; 
clusters nearly sessile, an-anged singly on all sides of the terete minutely pubescent 
rachis. 

Spikelets 2 to 3 in each cluster, closely spiked (backs together) on a short ra- 
chis; uppermost commonly reduced to a single echinate glume; lowest and usu- 
ally the middle one perfect; rachis sometimes produced as a rudiment above the 
base of the upper flower. 

Olumes 3; first ovate, small, thin, hyaline, nerveless; second thick, ovate to 
lanceolate, acute, the back ridged with several (commonly 5 to 7) nerves converg- 
ing at the ai)ex and beset with liooked spines; third (flowering) lanceolate, acute, 
mucronate-awned, slightly coriaceous, glabrous, 3-nerved. 

Flower single, hermaphrodite. Palet lanceolate, membranaceous, 2-nerved. 
Stamens 3; anthers short, oblong; stigmas cylindrical, slender. 

Orain light-brown, oblanceolate-oblong, slightly obcompressed,apiculate,8hort- 
stipitate, about i line long. 

Plate XIV; a, cluster of two spikelets opened to show the parts. The spike- 
let on the right shows the first glume (very small), the second glume (echinate), 
the flowering glume and its palet, and between them an organ probably meant to 
represent an anther. The spikelet to the left shows the same parts except the 
first glume which is replaced by the rudimentary prolongation of the rachis. The 
second spikelet should be raised on a slight prolongation of the rachis. 

This is a widely distributed semi-tropical grass, not of economic value. 



|>LA'rH XIV 




TRAQVB BACEHOSUS, HaU. 



No. 15. 

ELIONURUS BARBICULMIS Hackel. 

Rootstock not seen, apparently creeping. Roots rather thick, mostly simple, 
iinbranched, with a thin brown bark. 

Cvlms densely tufted, erect, 1 to 3 feet high, slender, rigid, below the nodes 
pilose, a little lower scabrous, and lower yet glabrous; many short, producing only 
leaves. 

Leaves of the stem 3 to 5; sheaths slender, usually not contiguous, glabrous, 
sparingly long-ciliate on the margins above; blade 8 inches long or less, the up- 
permost often entirely 'wanting, about \ line wide, closely involute, long-pilose 
on the margins below, densely hairy for a short distance from the liglue within, 
otherwise glabrous, rising erect from the sheath; lignle a dense row of stiBF hairs. 
Root leaves and those of the abortive stems similar to the last, but reaching 1 foot 
in length, tips frequently flexuous. 

Inflorescence a more or less pedunculate terminal distichous spike, 2 to 4 
inches long, about 3 lines thick, densely villous on both the rachis, pedicels, and 
spikelets; rachis flat. 

Spikelets inserted % together on one side of the rachis at each joint; one ses- 
sile, 3 to 4 lines long; other pedicelled, of about the same length, including the 
pedicel. 

Olumes 4; first lanceolate, several-nerved, densely villous on the back, apex bifid 
into two slender points; second lanceolate, 3-nerved, more or less villous in the 
middle of the back, these two inclosing the rest of the spikelet; third thin, mem- 
branaceous, laterally 2-nerved, ciliate on the inflexed margins; fourth (flowering) 
lanceolate, membranaceous, 1- to 3-nerved, glabrous. 

Flower of sessile spikelet hermaphrodite; palet lanceolate, minute, membra — 
naceous; lodicules 2, about i line long, thick; stamens 3, linear, anthers H to 5^ 
lines long; stigmas long, cylindrical. Flower of pedicelled spikelet staminate^ 
palet wanting, lodicules as in the hermaphrodite flower; stamens 3, shorter than- 
the others. 

Ghrain light-brown, obcompressed, elliptical-lanceolate, acute at each end; em- 
bryo occupying half its length. Rachis of the spike finally disarticulating just 
below the nodes, bearing the 2 spikelets, one containing the grain. 

Plate XV; a, portion of the rachis of the spike, showing the two spikelets at 
a node, opened to show their parts. The palet of the lower spikelets is not shown. 

Tliis species occurs on rocky hills in western Texas, southern New Mexico, 
and Arizona, and the adjacent parts of Mexico. 



1"I.ATK XT 




mji>SV»Vn lUaillCI'LllVM, Hat*. 



No. 16. 

HETEROPOGON CONTORTUS R. & S. 

RoofMock short. Roots stout. 

Cidrns tufted, smooth, branching above, erect, about 3 feet high. 

Leaves 6 to 12 inches long, upper ones gradually shorter; blade flat, upper sur- 
face and margins rough, lower surface smooth; sheath smooth, much flattened. 

Inflorescence spicate, cylindrical, about 2 inches long without the awns, main 
rachis smooth. 

Spikelet^ 3 to 5 lines long, in pairs, lower sessile and perfect, upper on a short 
pedicel, and staminate only. Male spikelets turned to one side of the spike, almost 
concealing the fertile ones. 

Glumes in the female spikelets 4, outer hard, hairy, convolute; second much 
narrower, hard, 3-nerved; third very thin, hyaline, smaller; fourth hyaline at the 
base, above extended into a hard twisted and bent awn 2 to 3 inches long or 
more. Glumes of the male spikelet 4; first ovate-lanceolate, flattish, keeled near 
the margin, thick, green, ciliate, many-nerved, margins thin; second thinner, nar- 
rower, 3-nerved, ciliate on the margin; third and fourth hyaline, somewhat 
shorter. 

Stamens 3. Styles 2. 

Plate XVI; a, pair of spikelets, the upper male, the lower female, with the long 
twisted and pubescent awn; b, a male flower spread open to show the parts. The 
fourth glume is omitted. 

This grass furnishes a large amount of foliage, and is deserving of trial in cul- 
tivation. 



No. 17. 
TRACHYPOGON POLYMORPHUS Hack. 

Rootstock short. Roots strong. 

CiirZms tufted, smooth, bearded at the joints, unbranched, erect, 2 to 3 feet high. 

Ijeaves, Lower ones 6 to 12 inches long, about 2 lines wide, attenuated to a 
point, scabrous, sparingly hairy toward the base; sheaths hairy*, the lower ones 
longer than the internodes, the upper shorter; ligule 1 to 2 lines long, ovate-lance- 
olate, si)aringly hairy. 

Inflorescence a narrow, slender spike, rather loose, 4 to 6 inches long, erect; 
the rachis slightly hairy at the joints, otherwise smooth. 

Spikelets in pairs, 3 to 4 lines long, each 1 -flowered, the lower flower sessile 
and male only, the other on a short pedicel and perfect. Male spikelets: first and 
second glumes thick; first oblong-linear, 7- to 9-nerved, sparsely pubescent, ob- 
tuse, ciliate at apex; second lanceolate-oblong, 3-nerved, acute; third and fourth 
thin, hyaline. Female spikelet like the male except the flowering glume; this 
terminating in a hairy, twisted awn, about 2 inches long. Stamens 3. Styles 2, 
stigmas plumose. 

Plate XVII; a, pair of spikelets opened to show the parts. 



PUATE XVI 




TBACHTPOOON POLYMORPmJS, Back. 



No. 18. 
ANDROPOGON CIRRHATUS Hackel. 

Rootstock short. Roots strong. 

Culnis tufted, 2 to 3 feet high, slender, branching above, of 6 to 8 joints ; lat- 
eral branches arising singly, slender, becoming long-exserted. 

Leaves, Sheaths narrow, close, smooth, striate ; ligule short, truncate, smooth; 
l)la<le 3 to 6 inches long, 1 to 2 lines wide, attenuated to a long acute point, rigid, 
smooth, except the roughish margins. 

Inflorescence terminal on the culm and its branches, in a spike-like raceme 
about 2 inches long consisting of 10 to 15 joints; rachis smooth. 

Spikelefs in pairs. Female spikelets sessile, about 3 lines long ; first glume 
linear-lanceolate, thick, 2-toothed at apex, smooth except the scabrous keel and 
margins, 7- to 0-nerved; second glume slightly shorter than the first, acute, much 
thinner, 3-nerved above, smooth; third glume one-fourth shorter than the first, 
hyaline, linear-oblong, obtuse, 2-nerved, ciliate on the margins; fourth glume as 
long as the third, liyaliue, bifid, attached below to an awn 6 to 8 lines long. Male 
spikelet rather shorter than the female, about equaling its pedicel; pedicel smooth 
except a tuft of cilia near the apex; glumes 4, much as in the female, but without 
tlie awn of the third glume. 

Plate XVIII; a, pair of spikelets': h. female spikelet opened to show the 
parts; r. male spikelet opened. 

This is related to the broomsedge {A, scaparius), and is rather rare. 



fi..\-rK 3E\-in 




No. 19. 

ANDROPOGON HIRTIFLORUS Kunth. 

Cvlms 2 to 4 feet high, densely tufted on a short rootstock, erect, rather den- 
der and wiry, with generally single branches from the upper joints; lower inter- 
nodes compressed, furrowed on the inner face ; branches becoming long-ezserted 
and flower-bearing at the extremity, smooth. 

Leaves crowded below, distant above ; lower sheaths compressed, short, with 
scattering hairs or nearly smooth ; ligule membranaceous, short, truncate ; blade 
flat, 2 to 6 inches long, 1 to 2 lines wide, firm and erect, rather scabrous, acumi- 
nate. 

Inflorescence terminating the culm imd branches as a loose, narrow, few-flow- 
ered, spike-like raceme, consisting of 10 to 20 joints, 2 to 3 inches long; brancheB 
slender, long-exserted from the sheaths. 

Spikelets in pairs at the joints of the flattened hairy rachis, lower perfect and 
fertile, upper sterile. Perfect spikelet 4 lines long ; glumes 4, two of hard texture 
and two hyaline ; first linear-lanceolate, roughened on the back, covered with long 
white hairs ; second thinner, keeled, without hairs, minutely scabrous ; third 
hyaline, a little shorter than the second, slightly ciliate, deeply bifid, attached be- 
low to its twisted and bent awn, which is 8 or 10 lines long ; fourth hyaline, entire, 
inclosing the proper flower. Sterile spikelet: pedicel about 2 lines long, flattened, 
cilate ; glumes generally 2; first lanceolate, acuminate, green, thick, hirsute; second 
hyaline, inclosed by the first. 

Plate XIX; a, pair of spikelets, the perfect one sessile, and the sterile one on 
a pedicel ; 6, perfect flower with the glumes spread out. The outer or first glume 
does not show the long hairs. ♦ 

This species also is related to A. scoparius. It is found on rocky hills in 
W(»stern Texjis, in th<^ Santa Catalina and Huachuca Mountains of Arizona, and in 
Mexico. 



No. 20. 

ANDROPOGON SACCHAROIDES Swartz. 

RooMock short. Iloots strong. 

Calms tufted, smooth (nodes bearded or in some forms smooth), simple or 
branched, erect, 2 to 4 feet high, often with 5 or 6 joints. 

hower leaves 1 foot or more long; blade flat, narrow, acuminate, somewhat 8c^b> 
rous on both surfaces and on the margins; sheaths smooth, striate, shorter than 
the internodes, open; ligules broadly ovate, laciniate. 

Inflorescence paniculate, oblong, about 4 inches long, composed of numerous 
(20 to 50) closely approximate and appressed sessile spike-like branches 1 inch or 
more long ; spikelets imbricated. 

Spikelei^ in pairs at the joints of the branches, one sessile and perfect, the other 
on a short pedicel and either male or imperfect. Perfect spikelets 2 lines long with 
2 outer hard glumes and 2 inner hyaline ones; first about 7-nerved, sparsely 
hairy. 2-toothed at the apex, second obscurely 3-nerved, third and fourth hyaline, 
latter terminating in a twisted awn sometimes 8 or 10 lines long. Male or sterile 
spikelet on a pedicel of about its own length, consisting of oidy 1 linear, pubescent, 
5- to 7-uerved, glume; pedicel covered with long, fine, white hairs. 

Plate XX; a, perfect spikelet; 6, both the sterile and perfect spikelets. 



This species is common on rocky banks and borders of streams. It extends 
northward to southern Colorado and Kansas, and deserves trial as an agricultural 
grass for dry and sandy lands. There are several varieties. 



PLATE XK 




ANOROFOQOS SACCHABOIDES, Ehn. 



No. 21. 

ANDROPOGON WRIGHTII Hackol. 

Roofstock tliick. Roots very strong. 

Cnlnis caespitose, 2 to 3 feet high, unbranched, smooth, slightly hairy at the 
nodes. 

Leaver. Sheaths smooth, striate, shorter than the intemodes ; lig^es 1 line 
long, obtuse, smooth; blades 5 to 12 inches long, 2 to 3 lines wide, light green, 
smooth, the margins scabrous. 

Panicle 2 to 3 inches long, consisting of 6 to 7 clustered or approximate spike- 
like branches l^ to 2 inches long, shortly pedicellate, erect, and densely flowered; 
rachis flattened, hairy, ciliate. 

Spikeleis about 3 lines long, in pairs, one female, one male. Female spikelet 
sessile, lance-oblong, hairy at the base, sparsely hairy on the back below ; first 
glume thick, 7-nerved above ; second iiearly equal to the first, 3-nerved ; third and 
fourth hyaline, fourth with an awn i inch long. Male spikelet on a ciliate pedicel 
of half its length, about 3 lines long; first glume 9- to 11-nerved at the base, ciliate 
on the margins above; second more acute, 3-nerved, ciliate; third hyaline, nearly 
equaling the second ; fourth very minute or wanting. 

Plate XXI ; a, pair of spikelets ; b, female spikelet spread open to show the 
parts ; c, male spikelet opened. 

This resembles the preceding species, but is smaller and with fewer spikes. It 
is rare, at least north of the boundary. 



No. 22. 

ARISTIDA ARIZONICA Vasey. 

Rootstocks unknown. Roots rather stout, simple above, with a thin bark. 

Ctdms erect, simple, closely tufted, 1 to 2i feet high, glabrous. 

Leaves all radical or originating near thelbase of the culm; sheaths imbricated, 
glabrous, sometimes 6 inches long ; blades commonly 3 to 6, sometimes 10 inches 
long, glabrous, involute when dry ; ligules a minute dense ring of hairs. 

Inflorescence an exsert-pedunculate panicle 4 to 12 inches long; branches short, 
rarely exceeding 2 inches, nearly erect; spikelets singly sessile or short pedunculate. 

Spikelets (excluding the awns) i to J inch long, awl-shaped, nearly terete. 

Glumes 3 ; first linear, two-thirds the length of the spikelet, membranaceous, 
1 -nerved, aristate, acute with 2 minute accessory teeth, the midnerve and awn- 
point scabrous ; second as long as the spikelet, narrower than the first, similar to it, 
the awn-point a little longer ; third (flowering) glume coriaceous, as long as the 
second, closely involute, very slender, scabrous ; apex twisted two or three times, 
then produced into 3, straight, terete, not twisted, scabrous awns diverging when 
dry, usually a little longer than the spikelet ; middle one slightly the longest ; 
rachilla slightly elongated between the second and third glumes, densely villous. 

Flower single, hermaphrodite. Palet minute, nearly 1 line long. Lodicules 2, 
lanceolate, as long as the palet. Stamens 3, anthers linear nearly 1 line long. 
Stigmas 2, cylindrical. 

Grain awl-shaped, about 4 lines long, closely enwrapped in the flowering glume: 
rachilla disarticulating obliquely just above the second glume. 

Plate XXII ; a, spikelet, empty glumes spread open ; 6, the same empty 
glumes removed, flowering glume open to show the palet and stamens. The 
stigmas are not shown. 

A common grays of the mesas and hills, which early in the season furnishes 
good grazing for animals. 



PIRATE xxn 




ARI3TIDA ABIZOHICA, Vtuiy. 



No. 23. 

ARISTIDA DIVARICATA H. B. K. 

Rootstocks not seen. Roots rather stout, branching only below. 

Culms tufted, erect, branching only at the base, 1 to 3 feet high, minutely re- 
trosely scabrous, simple, most of its length taken up by the panicle. 

Leaves few, those of the stem 3 to 5; sheaths glabrous or minutely scabrous, 
imbricated, usually with a few long hairs at the apex; ligule a row of short hairs, 
witR sometimes a few long ones intermixed; blades commonly 3 to 6 inches long, 
involute, usually glabrous beneath and scabrous above, never hairy. Root leaves 
similar, blades a little shorter. 

Inflorescence paniculate. Panicle usually 9 to 18 inches long, frequently sheathed 
at the base; rachis nearly terete, glabrous; branches long (the lowest commonly 5 
inches), widely spreading, naked at the base, flat, scabrous on the margins; spike- 
lets borne singly, mostly short-peduncled, and appressed to the branches. 

Spikelets linear-subulate about 6 lines long (excluding the awns), somewhat 
compressed. 

Olumes 3; first and second nearly equal, slightly spreading, narrowly linear, 
acute, membranaceous, tawny and purple in color, compressed, l-nerved, nerve 
scabrous on the back; third (flowering) coriaceous, closely involute into a slender- 
cylindrical tube, scabrous above, slightly shorter than the empty glumes, scarcely 
twisted at the apex, produced into 3 straight, terete, scabrous, awns slightly 
diverging when dry, two lateral ones about as long as the body of the glume, mid- 
dle one from one-half to twice longer. Rachilla elongated, between second and 
third glumes, to the length of i line, densely short- villous. 

Flower single, hermaphrodite. Palet minute, lanceolate, i line long. Lodi- 
cules 2, shorter than the palet, linear-oblong. Stamens 3; anthers linear, } line 
long. Stigmas 2, cylindrical. 

Grain about 4 lines long, awl-shaped, tightly clasped by the flowering glume. 
Rachilla disarticulating above the second glume. 

Plate XXIII; a, spikelet, glumes spread apart and rhachilla separated at its 
point of disarticulation. The hairs on the apex of the sheaths are not shown, nor 
those on the rachilla above the second glume. The diameter of the tube of the 
flowering glume is often nearly twice as great. 

Grows on dry or san<ly liills and j)lains, extending to southern California. 



PIRATE XXI n 




ABI8TWA DIVABIOATA, H. B. K. 
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Na 24 

STIPA FLEXUOSA Vasey. 

Cuhns closely set on a short horizontal rootstock with slender roots, erect, l^to 
3 feet high, slender, terete, smooth, unbranched. 

Leaves oi the stem 2 to 4; sheaths smooth, close, usually imbricated; blades about 
1 line broad, a few inches to 1 foot long, involute or the upper flat, glabrous on 
the back, minutely pubescent on the upper surface, hairy at the angle of the 
ligule; ligules membranaceous, 1 to 2 lines long, lacerate when old, broader than 
the blade. 

Inflorescence paniculate. Panicle 6 to 12 inches long, erect; rachis slender, ter- 
ete, glabrous; branches slender, flexuous, few-angled, scabrous, bearing towards 
the apex a few pedicelled spikelets. 

Spikelets single, 1-flowered, on pedicels about 2 lines long, lanceolate, awl-shaped 
when closed, 6 to 9 lines long exclusive of the awn. 

Olumes 3; first narrowly lanceolate, acute, membranaceous; glabrous, 1-nerved 
or with 2 lateral nerves at the base, hyaline above, green or purple below, as 
long as the spikelet; second similar, about one-fifth shorter, 3- to 5-nerved; third 
(flowering) about 2^ lines long closely involute about the flower into an awl -shaped 
terete body, villous on the outside, coriaceous at maturity, 5-nerved apex produced 
into a slender scabrous awn twisted in a right-handed spiral for about 6 lines, then 
bent, then twisted as before for about 3^^ lines, then bent, and above the second 
bend not twisted. Rachilla elongated between the second and third glumes to the 
length of i line, villous. 

Flower hermaphrodite. Palet about one-third the length of the glume, oblong, 
obtuse, hyaline. Stamens 3; anthers linear, 1 to IJ lines long, apex of each cell of 
the anther bearing a small tuft of hairs. Stigmas rather short, oblong. 

Grain awl-shaped, about 2 lines long, inclosed in the glume, rachilla disarticu- 
lating just above the second glume, detached portion ending in a sharp point. 

Plate XXIV; a, and b, spikelet, the parts spread open and the upper portions 
of the rachilla detached at the point of disarticulation. The figure does not show 
the regular bends in the awn, nor the tufts of hairs at the apex of the anther cells. 

This is more slender than S, avenacea, with smaller flowers, the flowering glume 
pubescent throughout, and the apex crowned with a row of white hairs. 



No. 25. 

MUHLENBERGIA DISTICHOPHYLLA Knnth. 

RooMock not seen. Roots strong, branching rather early. 

Culms tufted, erect, 2i to 4 feet high, simple, glabrous, glaucous where not 
Hheathed, stout, rigid. 

Leaves of tlie stem 2 to 4; sheaths long, usually imbricated, not hairy, commonlf 
minutely roughened; blade 3 to 12 inches long, about 1 line wide, flat and keeled 
or conduplicate, harsh, scabrous on the midrib and margins, glaucous green; ligak 
membranaceous, narrow, long-acuminate, sometimes } inch long, fragile. RimK 
leaves with sheaths mostly loose and compressed; sheaths sometimes 9 inches long, 
and the entire leaf exceeding 3 feet. 

Inflorescence paniculate. Panicle 8 to 18 inches long, erect, contracted; 
branches numerous, seldom exceeding 3 inches, scabrous as well as the rachis. 

Spikelets polygamous, very numerous, borne singly onslender scabrous pedicels, 
about 1 line long, linear-oblong, obtuse or acute. 

Olurnes 3; first and second nearly equal, membranaceous, tawny, often purple at 
the base, alx^ut 1 line long, slightly scabrous on the back, acute, or sometimes obtuse 
and erose at the apex, l-nerved, rarely with 2 rudimentary lateral nerves; third 
(flowering) similar to the others, densely pilose below, with a strong middle nerre 
and usually 2 indistinct ones on either side; middle nerve in the hermaphrodite 
spikelets produced, from below the apex of the glume, into a slender, scabrous, 
terete, somewhat flexuous, purple awn 4 to G lines long; glume of the staminate 
spikelets awnloss. 

Flowers single in the spikelets. Palet of staminate flower thin, membranaceous, 
hiiicHolate, with 2 very slender apj)roxiniate nerves, slightly hairy on the l>ack; 
stamens 3, anthers linear, nearly as long as the spikelets. Palet of hermai)hrodite 
flower similar to the other; stamens 3, anthers linear, nearly as long as the spike- 
let; ovary globular, styles long, stamens cylindrical. 

Grain linear-oblong, brown, inclosed in the glume and palet; rachilla disarticu- 
lating abov(» the second glume. 

Plate XXV; 1, male plant; 2, hemaj)lirodite plant; a, staminate spikelet; /;. 
first and second glum<»s of the same; r, third (flowering) glume, palet, and stamens 
of th(^ same; /, hermaphrodite flower; r/, first and seccmd glumes of the same: f, 
third (flowering) glume, palet, and stigmas of the same. In the hermaphrodite 
flower the stamens are not shown. 

A coarse, strongly nH)te(l, j)ei(Minial grass, perhaps having agricultural value. 
It is one of the grasses called saccato. 



No. 26. 
MUHLENBERGIA GRACILIS Trinius. 

Rootstocks short, ascending. 

Culms tufted, erect, 9 to 24 inches high, nnbranched above the base, glabrous. 

Leaves oXl radical; sheaths of the outer ones short (1 to 3 inches long), loose, 
flattened, slightly scabrous on the back, inner longer and sheathing, uppermost 
usually reaching to, and sheathing, the inflorescence; blade 6 inches or less long, in 
line with the sheaths, usually involute, scabrous on the back, glabrous above; 
ligule membranaceous, about i to ^ inch long, at the base broader than the blade^ 
apex slender-acute and often lacerate, the whole shriveled when old. 

Inflorescence paniculate. Panicle sheathed or long-pedunculate, 2 to 7 inches 
long, erect or nearly so; rachis scabrous; branches scabrous, 2 inches long or less, 
nearly erect. 

Spikelets lanceolate, acute, 2 lines long exclusive of the awn, borne singly on 
short pedicels. 

Olumes 3; first lanceolate, acuminate-aristate, 1 -nerved, scabrous on the back, 
about 1 line long, lead-colored below, hyaline above ; second slightly longer, sim- 
ilar in texture, scabrous on the back, ovate-oblong, truncate, 3-nerved, nerves pro- 
duced into aristate points; third (flowering) lanceolate, involute, 1-nerved or with 
two additional nearly marginal nerves, scabrous on the back, ciliate on the mar- 
gins, as long as the spikelets, straw-colored, with a lead-colored apex tapering into 
a not twisted slender, scabrous, flexuous awn about i inch long. 

Flower single, hermaphrodite. Palet lanceolate, slightly shorter than its 
glume, obtuse when flattened, 2-nerve(l, scabrous on the back. Stamens 3 ; an- 
thers linear, about 1 line long. Stigmas cylindrical, purple. 

Orain not seen. Palet and glume coriaceous when old. 

Plate XXVI ; a and 6, spikelet, the parts spread open, and the rachilla 
broken above the second glume ; c, second glume; d, first glume ; e, same as 6, 
showing the back of the flowering glume. 

This species is common on stony ridges or hills from Mexico to Montana, and 
a small form occurs in California. 



PI.ATE XXVI 




JHOHLENBEROIA 0RACILI8, Trin. 



No. 27. 
EPICAMPES MACROURA Bentham. 

Rootstoclc ascending, thick. Roots strong, little branched. 

Cvlms tufted, erect, 2^ to 3^ feet high, glabrous, simple. 

Leaves of the root several ; sheaths mostly loose above and involute, 6 to 9 inchee 
long, glabrous ; blade inserted on the back of the sheath, erect, commonly 1 foot 
long, glabrous, usually involute ; ligule 3 to (> lines long, lanceolate, coriaceous 
below, membranaceous above and on the margins, broader than the blade, appear- 
ing as a direct continuation of the sheath. Leaves of the stem 2 to 3, similar to 
those of the root ; sheaths imbricated and mostly clasping ; blade frequently much 
shorter. 

Inflorescence paniculate. Panicle short-pedunculate, erect, usually 8 to 16 inches 
long ; rachis terete, scabrous, branches imbricated, 1 to 4 inches long, nearly erect, 
scabrous, bearing the spikelets singly on short scabrous pedicels. 

Spikelefji nearly terete, lanceolate and acute when closed, about 1 line long. 

Olunies 3; first and second nearly equal, two-thirds the length of thespikelet, 
oblong-lanceolate, acute or acuminate, I-nerved, scabrous on the back; thinl 
(flowering) similar in texture, a little longer, oblong, obtuse and bifid at the apex, 
with a short scabrous awn or mucro from the angle, 3- to 5-aerved, scabrous on the 
back. 

Flowers single, hermaphrodite. Palet equaling the third glume, oblong, ol)- 
tuse, 2-nerved, rarely scrabrous. Stamens 3: anther linear, J to 1 line long. Styles 
distinct, short; stigmas about liJilf the length of the anthers, oblong, the fimbriaB 
long. 

Grain dark ])rown, linoar-oblong, obtuse or acutish at base and apex, terete, in- 
closed in the flowering glume and palet ; rachilla disarticulating above the second 
glume. 

Plate XXVII ; a, first (on the right) and second glume ; 6, flowering glume (on 
the right) and palet, open to show tlie stamens and pistil. The styles are much too 
long, while tlio stigmas sliould be twice as long and nearly four times broader. 

This is anotlier of the gnisses called sacrcato, or saccatone. 



No. 28. 
EPICAMPES RIGENS Bentham. 

Rootstocks rather slender, ascending. Roots rather stout, little branched. 

Stems tufted, erect, commonly 2 to 6 feet high, glabrous, simple. Leaves of the 
root few; sheath glabrous or slightly scabrous above, usually clasping, seldom ex- 
ceeding 5 inches in length; blade elongated, often exceeding 1 foot, usually in- 
volute, scabrous; ligule about 1 line long, truncate, margin minutely ciliate. 
Leaves of the stem 2 to 4, similar: sheaths mostly long and imbricated, often ex- 
ceeding 1 foot. 

Inflorescence paniculate. Panicle spike-like, G to 12 inches long, commonly i 
to I inch in diameter, usually sheathed at the base; branches 1 inch long or less, 
appressed to the terete scabrous rachis. Branches and pedicels scabrous. 

Spikelefs lanceolate, narrowed at the base, terete, acute at the apex, 1^ to 2 lines 
long, borne singly on the pedicels, rachilla pilose between the second and third 
glumes. 

Glumes 3; fii'st and second nearly equal, lanceolate-oblong, obtuse or acute, 
1 -nerved, scabrous, two-tliirds the lengtli of tliespikelet; third (flowering) broadly 
lanceolate when sj)rea(l open, acute, »J- to 5-nerved, scabrous, with neither awn or 
mucro, hyaline below, usually lea<l-colored above. 

F^lomr hermjij)hrodite, single. Palet lanceolate, ecjualing its glume, 2-nerve<l, 
acute at the aj)ex. Stamens 3; anthers linear, about 1 line long. Stigmas short, 
long-timbriate. 

Umin not seen. Rachilla probably disarticulating above the second glume. 

Plate XXVIII: n and />, spik(»let. oj)ene<l and the p&rts separated; r, same. 
clostMl and facing in the opposite direction. The ovary is more than five times tfMi 
long. an<l was probably <lrawn from a half matured specimen. 

This is a coars** ^rass >^rowin^ in d(*nse clumps, and is also sometimes called 
saccato. It <loes not ext<»nd far northwanl. 



« 



No. 20. 

CHLORIS ALBA Presl. 
Plant annual. 

Root slender, numerous. 

Cvlvis branching from the base and lower axils, procumbent at the base, rarely 
rooting at the lower nodes, glabrous, commonly 1^ to 3 feet high, often less. 

Leaves 4 to 8 on the stem; sheaths glabrous, more or less bladdery-inflated, 
often loose, usually not contiguous; blades 1 to 2i lines bl'oad, 9 inches long or 
much shorter, flat, glabrous beneath, scabrous on the margins and above. 

Inflorescence a sheathed or pedunculate cluster of sessile spikes. Spikes 5 to 
15, 2 to 3i inches long, only slightly spreading; rachis filiform, terete, straight, 
scabrous; spikelets closely set, sessile, in 2 rows along one side. 

Spikdets compressed, 2-flowered; lower flower hermaphrodite; upper staminate 
or reduced to a sterile glume, li to 2 lines long (exclusive of awns and hairs). 

Olunies 4; first one-third to one-half the length of the spikelet, lanceolate, 
acute or obtuse, membranaceous, 1 -nerved, nerve scabrous; second about two-thirdg 
the length of the spikelet, lanceolate, acute, membranaceous, its single nerve scab- 
rous and produced into an aristate point nearly reaching the apex of the spikelet; 
rachilla pilose between the second and third glumes; third (flowering) obovate, 
compressed, apex narrowed making the glume hooded, pilose in irregular areas 
on the back, or glabrous, the margin short-pilose below, and on either margin 
near the apex long-pilose, hairs two-thirds as long as the spikelet, apex of the 
glume produced into a slender, scabrous, straight, not twisted awn two to three 
times the length of the spikelet; sterile glume similar in shape to the flowering 
glume, but smaller and glabrous, with a nearly equal awn. Rudiment of a third 
flower sometimes present. 

Flower hermaphrodite. Palet oblanceolate, 2-nerved, margins folded inward. 
Stamens 3; anthers small, sagittate-lanceolate, i line long; stigmas small, cylin- 
drical. Flower of sterile glume sometimes wanting, sometimes represented only 
by a palet, rarely by stamens also. 

Grain narrowly fusiform, acute at both ends, } to 1 line long, inclosed in the 
flowering glume, the rachilla disarticulating above the second glume. 

Plate XXIX; a and b, spikelet, rachilla broken at the point of disarticula- 
tion, and the parts spread open. In a the shorter glume should be on the right and 
below, the longer on the left. In b, the sterile glume and the rudiments of a 
third flowering glume are shown. 

This species is common in the southern parts of this region, and still more 
common in Mexico. 



No. 30. 
CHLORIS CILIATA Swartz, var. TEXAN A Vasey n. var. 

Plant annual. 

Cvlms tufted, erect, compressed, glabrous, branching only at the base. 

Leaves of the stem 3 to 5; sheaths not contiguous, glabrous, conspicDusly 
striate, rarely loose; blades 1 to 2^ lines wide, 9 inches or less long, flat oBome- 
times involute, scabrous on the margins. 

Inflorescence a short-pedunculate cluster of 4 to 6 sessile spikes. Spikes! to 3^ 
inches ^ long, slightly spreading; spikelets in 2 rows along one side of tl slen- 
der scabrous rachis, inserted in each row at intervals of about f line. 

Spikelets 1 to li lines long, truncate-cuneate, compressed. 

Olumes 4; first and second lanceolate-oblong, acute, 1-nerved (nerves s.brous 
on the back) first about one-half the length of the spikelet, second nearlys long 
as the spikelet and with a short scabrous point; third (flowering) glu9 very 
broadly oblong, acute, 3-nerved (2 lateral nerves nearly marginate)yharply 
folded down the middle, densely long-pilose on the median nerve and on thoiiddle 
third of the marginal nerves, bearing below the apex a short straight scabus awn 
about one-half the length of the spikelet; fourth (sterile) glume broadly tncate- 
cuneate, 3-nerved, glabrous, folded down the middle, awned like the iwering 
glume. 2 or 3 additional successively smaller rudiments of glumes, of simtr shape 
but unawned, often present. Rachilla short-pilose between the second d third 
glumes. 

Floiver single, hermaphrodite. Palet ovate, acute, 2-nerved, margi folded 
inward, nerves ciliate, body of the palet curved inward transversely anautward 
longitudinally. Stamens 3; anthers ovate-sagittate, i line long. Stigis cylin- 
drical. 

Q-rain not seen. Rachilla when mature disarticulating above the seed ^lume. 

Plate XXX; a, spikelet; h and c, same, with the parts spread op(and the 
rachilla broken at the point of disarticulation. 

This variety (?) differs conspicuously from the type in the longer spi3; but we 
lack authentic specimens for comparison. It was collected near Brownsle, Texas, 
and probably is not found far from the coast. 
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No. 31. 
CHLORIS CUCULLATA Bischoff. 

Plant annual. 

Cidms erect, at the base procumbent, 9 to 24 inches high, somewhat compressed 
or nearly terete, glabrous, branched only at the base. 

Leaves of the root numerous ; sheaths 3 inches long or less, glabrous, compressed, 
glaucous, with conspicuous membranaceous margins, the outer loose ; blades 1 to 
9 inches long, f to li lines wide, usually longitudinally folded, glaucous, scabrons 
on the midrib margins and upper surface, apex abruptly acute or mucronate ; lig- 
ule about \ line long, membranaceous, minutely ciliate at the apex. Lioavesof the 
stem 2 to 4, similar to those of the root ; sheaths not contiguous, upper more or j 
less inflated ; blade of the uppermost leaf often very small. j 

Inflorescence a more or less long-peduncled cluster of sessile spikes. Spikes 7 to ' 
16, 1 to 2 inches long; spikelets borne in 2 rows along one side of the slender, 
scabrous rachis, inserted in each row at intervals of about f line. 

Spikdet slightly less than 1 line long, of the foam of an equilateral triangle. 

Olumes 4 ; first and second oblong-lanceolate, hyaline, 1-nerved, nerve green 
and usually glabrous, apex acute or obtuse, first about i line long, second i to } 
line ; third (flowering) glume compressed, 3-nerved, short-ciliate on the keel and 
intramarginal nerves, otherwise glabrous, bearing below the apex a minute scab- 
rous awn i line long, each half of the glume oval, bluntly acute at either end; 
fourth (sterile) glume compressed, glabrous, awned similarly to the third, 5- to 7- 
nerved, the lateral nerves distant from the middle nerve, each half of the glume 
wedge-truncate, as broad as long, apex and free margin involute. Rudiment of a 
fifth glume usually present. 

Flower sixiglQy hermaphrodite. Palet oval, 2-nerved, apex broadly notched, 
nerves ciliate, intramarginal, the narrow margins inflexed. Stamens 3 ; anthers 
ovate, sagittate, minute. Stigmas short, cylindrical. 

Orain oblong, acute at both ends, loosely inclosed in its glume and palet, upper 
portion of the spikelet falling away together, rachilla disarticulating above the 
second glume. 

Plate XXXI ; a and 6, spikelet, the parts opened and the rachilla broken at the 
point of disarticulation. The flowering glume (to the left in h) should be ciliate on 
the back and the awn scabrous. The sterile glume (on the right in 6) should be 
similarly awned, and the palet sliould bo ciliate on the margins. 



No. 32. 
CHLORIS GLAUCA Vasey. 

Plant annual, entirely glabrous. 

Culm single, erect, 2 to 4 feet high, glabrous, unbranched. 

Leaves of the root numerous; sheath very closely compressed, equitant, widely 
diverging, about 3 lines wide when folded, 8 inches or less long, continuing into 
the blade with a mere slight contraction at the mouth; blade folded below, flat 
above, keeled, 3 to 4 lines wide,4to 12 inches long, abruptly obtuse at the apex; second, 
third, and usually fourth internodes of the culm very short, their leaves similar to 
those of the root and appearing to start from the first node of the stem. Suc- 
ceeding leaves 1 or 2, with longer close sheaths; blade nearly wanting. 

Inflorescence an erect, pedunculate, umbellate cluster of 8 to 15 spikes. Spikes 
3 to 5 inches long; rachis triangular, scabrous; this and the first and second glumes 
greenish straw-color, remainder of the spikelets very dark brown or black. 

Spikeleis in 2 rows on one side of the rachis, inserted alternately, those in 
each row at intervals of about i line, 1 line long. 

Glumes 4; first f line long, ovate-lanceolate, acute, insequilateral, with 1 
rigid scabrous nerve; second 1 line long, linear, notched at the apex, nerved 
like the first, nerve produced into a short deflexed scabrous mucro, macros sec- 
und along the edge of the spike; third (flowering) glume compressed, scabrous 
toward the apex, each half oblong, acute; fourth (sterile) gluriie obovate, truncate, 
scabrous along the upper margin, rolled into a tube. 

Flower single, hermaphrodite. Palet oblanceolate-oblong, notched at the 
acute apex, 2-nerved, with additional inflexed membranaceous margins. Stamens 3 ; 
anthers oblong-linear, i line long, notched at the apex. Stigmas short cylindrical. 

Orain oblong, acute at either end, triangular in cross-section ; rachilla disar- 
ticulating above the second glume. 

Plate XXXII ; a and b, spikelet opened to show the parts; rachilla broken at 
the point of disarticulation. The leaf belonging to the uppermost node of the 
stem is not shown. 

Note. — This species was inserted here, by mistake, instead of Chloris Swart- 
ziana Doell. {Chloris petrcv a Swz.), which occurs in Texas near the coast. It is 
much less robust, witli narrower leaves, fewer spikes (3 to 5), and some diflFerenc^ 
in the flowers. It is possible, however, that both species may occur, although 
Chloris glauca is principally known from Florida. 



No. 33. 
CHLORIS VERTICILLATA Nuttall. 

Plavl aiiiiual. 

Culms single or few in a tuft, 10 to 16 inches high, branching at the base, the 
branches commonly sterile, spreading below. 

Leaves sometimes obtuse, but usually acuminate, at the apex; sheath provided 
at the throat, especially near the margin within, with a few long slender hairs. 

Inflorescence short-pedunculate or sometimes sheathed below. Spikes 8 to 14, 
4 to 6 inches long, often naked at the base, clustered at the apex of the stem and 
at that point hairy, or a few verticillate branches in 1 or 2 series on a prolon- 
gation of the axis. Spikelets arranged in 2 rows on one side of the slender, sca- 
brous rachis, at intervals in each row of about 2 to 2i lines. 

Spikelet about li lines long, cuneate-obovate, compressed. 

Glumes 4; first and second with 1 scabrous nerve, first as long as the spike- 
let, lanceolate, aristate-acute; second with a longer point, exceeding the spikelet; 
third (flowering) glume 3-nerved, bearing a slender scabrous awn (4 to 5 lines long) 
below the apex, broadly oblong, bluntly acute at each end, short-pilose on the mid- 
rib and intramarginal nerves, elsewhere glabrous; fourth (sterile) glume broadly 
obovate, nearly truncate, S-nerved, glabrous, with an awn 3 to 4 lines long; small 
fifth glume, similar in form to fourth, usually present. 

Flower sometimes single, hermaphrodite. Palet narrowly oblong, 2-nerved, 
nerves ciliate and margins inflexed. Stames 3; anthers minute. Stigmas cylin- 
drical. Flower often present in the axil of the fourth glume, sometimes her- 
maj^hrodite, sometimes reduced to an empty palet. 

Grain not seen. 

Plate XXXIII; a, spikelet opened to show the parts, the rachis broken. The 
figure represents an unexpanded panicle; when expanded, the branches are spread 
at right angles with the axis. 



No. 34. 

BOUTELOUA. 

The genus Bouteloxm, which includes those grasses popularly called gp-ama grass, 
is a very large one in the Southwest, embracing many species, both annuals and 
perennials. They are nearly all nutritious and valuable for pasturage. The gen- 
eral characters of the inflorescence are as follows: 1 or several-flowered spikes 
single at the apex of the culm, or several disposed in a raceme; these spikes 
closely crowded or loosely imbricated with spikelets arranged on one side of 
the rachis in 2 rows ; spikelets usually consisting of 1 perfect flower and a 
pedicel (bearing 1 to 3 stiff awns, and usually a few imperfect glumes with the 
awns) ; one or two additional imperfect flowers rarely present in the spikelet ; 
flowering glumes variously lobed at the apex, lobes terminating with awns. The 
several species present a great diversity in the details of these general features. 



BOUTELOUA ARENOSA Vasey. 

Plant annual. Roots few, fibrous. 

Cvlms in tufts, erect or decumbent, simple or geniculate and branching below, 
slender, 6 to 10 inches long. 

Leaves sparse; sheath loose, shorter than the intemode, striate ; ligule conspicu- 
ous, strongly ciliate ; blade i to 1 line wide, 1 to 2 inches long, long-acuminate. 

Panicle 2 to 2^ inches long, composed of 3 or 4, mostly one-sided sessile 
spikes, i to f inches long, erect, or somewhat recurved, consisting of about 20 
spikelets arranged alternately on the narrow flattened rachis. 

Spikelets imbricated, each with 1 perfect and 1 rudimentary flower, about 
3 lines long including the awns. 

Empty glumes thin, smooth, 1-nerved, oblong-lanceolate, 1 to li lines long, 
upper usually the longer, both acute and sometimes toothed at the apex and ter- 
minated with a short awn; flowering glume woolly externally, dividing into 2 
lateral and 1 central awn, body about 1 line long, extending into 2 narrow 
teeth or lobes rather shorter than the awns, lateral awns nearly 2 lines long, cen- 
tral one somewhat shorter. 

Palet narrower than its glume, 2- to 4-toothed, 2-nerved, nerves extended into 
awns. Imperfect flower inclosed by the flowering glume, consisting of 3 long 
awns at the summit of a sliort hairy pedicel, 2 of the awns having each a rudi- 
mentary scale at the base. 

Plate XXXIV; a, spikelet enlarged ; ?>, empty glumes; c, flowering glume; 
(I, palet ; e, imperfect flower. 

The specimens were from loose sandy soil, at Quaymas on the Gulf of California. 



PLAT K XXXIV- 




BOUTBLOUA ARBN08A, Foi^- 



No. 35. 
BOUTELOUA ARISTIDOIDES Thurber. 

« 

Plant annual. 

Cvims erect or decumbent, frequently geniculate and branching, sleuder, grow- 
ing in clusters, very variable in development, often fruiting when a few inches 
sometimes reaching 2 feet in height. 

Leaves with blades varying with the size of the plant from 1 to 3 or 4 inches i 
length, very narrow, erect, finely pointed ; sheath short, striate, smooth except 
few long hairs at the top ; ligule a short, ciliate ring. 

Panicles racemose, terminal and lateral, mostly 2 to 4 inches long, and co 
ing of 10 to 12 narrow, nearly sessile flower-spikes, these generally one-sided, m^ 
age spreading or horizontal, or even reflexed. Spikes i to } inch long, on short 
hairy pedicels ; each spike with 2 to 4 closely appressed spikelets, lowest with- 
out the imperfect flower and pedicel. 

Spikelets 3 lines long. 

Lower empty glume linear or awl-shaped, one-half as long as the stouter upper 
one ; this 3 lines long, 1-nerved, somewhat pubescent on the back ; flowering glume 
linear-lanceolate, acuminate, 3-nerved, 3-toothed at the apex. 

Palet a little shorter, 2-nerved, 2- toothed. Rudimentary flower consisting of 
3 long awns on a short pedicel, wanting in the lower spikelet. 

Plate XXXV; a, spike; &, empty glumes ; c, flowering glume; d, flowering 

glume of the lowest spikelet; e, palet ; /, rudiment. 

This species springs up in great abundance after the summer rains, and for a 
short time furnishes a large amount of food for stock on the ranges. It is one of 
the so-called six- weeks grasses. 



I'l-ATK XXCT 




BOUTELOVA XRISTIDOIDRS, Thurb. 



No. 36. 
BOUTELOUA BURKEI Scribner. 

Rootstock short, strongly rooted, thickly covered with the crowded culms. 

Cvlms slender, 4 to 8 inches high, with 3 to 4 nodes each. 

Leaves mostly crowded at the base, small, i to li inches long, i line wide; 
very short, ciliate ; sheaths narrow, mostly shorter than the intemodes. 

Inflorescence racemose-spicate, about one-third the length of the plant, 
sisting of about 5 spikes horizontal or even reflexed in age. Spikes 1' to } 
long, of 10 to 15 spikelets, arranged in 2 rows on one side of the rachis. Spike 
about 3 lines long including the awns. 

Empty glumes 2, lanceolate, 1-nerved, smooth, nearly equal ; body of 
flowering glume less than 1 line long, nearly as broad, pubescent on the back, dv 
ing into 3 lobes extended into awns ; 

Palet narrow, 2-nerved, 2-dentate at apex; imperfect flower consisting of S 
awns on a short, smooth pedicel. 

Plate XXXVI; a, spike; b, spikelet; c, empty glumes; d, flowering glume; 
€y palet ; /, imperfect flower. 

This species is closely related to B. trifida, which is somewhat larger, the empty 
glumes narrower and unequal, and the flowering glume longer and smooth. 
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BOUI'ELOUA BUKKEI, &rib. 



No. 37. 
BOUTELOUA ERIOPODA Torrey. 

Perennialy strongly rooted. 

Culms rather weak, straggling, often decumbent and rooting at the lower 
joints, 1 to 3 feet long, lower part of the culm and sheaths woolly-pubescent, par- 
ticularly near the roots. 

Leaves of the stem 5 or 6; blades narrow, short, 2 to 3 inches long, 1 to 2 lines 
wide, or from proliferous shoots, sometimes from 4 to 6 inches long; sheaths much 
shorter than the internodes. 

Panicle racemose, 3 to 6 inches long, composed of 6 or 6 one-sided nearly 
sessile spikes; these 1 to 2 inches long, erect-spreading, each containing 15 to 20 
spikelets. 

Spikelets each with 1 perfect and 1 imperfect flower, 4 to 6 lines long, include 
ing the awns. 

Perfect flower: outer empty glumes lanceolate, acuminate, 1-nerved, very 
unequal, lower about one-half the length of the upper; flowering glume pubescent 
at the base, otherwise smooth, faintly 3-nerved, linear-oblong, 3 lines long, with 2 
narrow teeth at the apex and a middle one prolonged into an awn 1 line long; 
palet nearly as long, narrower, 2-nerved, finely 2- toothed at the apex. 

Imperfect flower consisting of 3 slender awns on a pedicel, with a narrow tuft 
of hair below the united awns; whole 4 to 5 lines long. 

Plate XXXVII: 1, plant of matured size; 2, panicle of a smaller plant; a, 
empty glumes; 6, flowering glume, palet, stamens, pistil, and imperfect flower. 

This is the common black grama grass of southern New Mexico and Arizona, 
and is the most valuable grass of the mesas. 
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No. 38. 
BOUTELOUA HAVARDII Vasey. 

Rootstock short, roots very strong. 

Culms erect, 1 to 2 feet high, leafy at the base, sparsely leafy above. 

Lower leaves with the blades crowded, concave, rigid, rough on the margins 
and beneath, ciliate with short, rather distant, hairs; lower sheaths short, loose, 
striate; ligule a ring of short hairs; upper sheaths becoming much longer, blades 
shorter. 

Panicle 1^ to 2i inches long, composed of 5 to 7 short, thickish, approximate 
spikes, with short, woolly pedicels; spikes about i inch long, erect or spreading, 
consisting of 9 to 13 crowded spikelets on a hairy rachis. 

Spikelets 3 inches long beside the awns of the sterile flower, hairy. 

Empty glumes lanceolate, acuminate, unequal; upper one 3 lines long, with a 
thick midrib, pungent, twice as long as the lower, both beset on the back with 
long white hairs; flowering glumes oblong-lanceolate, 3-nerved, 3 lines long, 
3-toothed at the apex, strongly ciliate on the margins. 

Palet about as long as its glume, 2-nerved, 2-toothed at the apex. Imperfect 
flower composed of 3 stout awns, 5 to 6 lines long, these hairy below and united at 
the summit of a naked pedicel. 

Plate XXXVIII: a, spikelet; 6, flowering glume; c, palet; d, imperfect 
flower. 
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BOUTELOUA BAVARDtl, Vaicy. 



No. 39. 
BOUTELpUA HIRSUTA Lagasca. 

Roots fibrous, csespitose. 

Cxdms erect, simple, or in var. minor geniculate and branching below. 

Leaver usually short, 1 to 4 inches long, narrow, sometimes ciliate on the nuff^ 
gins, produced into a long, fine point; lower sheaths short, upper longer, and witli 
shorter blades. 

Panicle consisting of from 1 to 3 erect spikes, i to 1^ inches long. 

Spikelets about 3 lines long, hirsute, densely crowded on one side of the 
smooth rachis; this extended in a naked point beyond the flowers. 

Empty glumes unequal, lower about 1 line in length, narrowly lanceolate, 
acute, smooth; upper about 2^ lines long, lanceolate, acuminate, awn-pointed, with 
a row of dark or black glands on either side of the midrib, each one emitting a 
long hair; flowering glume 2i lines long, including the awns, nearly smooth, 
oblong, lower half entire, upper divided into 3 lobes, each terminating in a short 
awn. 

Pcdet narrower, entire, 2-nerved. 

Imperfect flower on a short, smooth pedicel, consisting of 3 awns and 3 scales, 
awns extending a little beyond the perfect flower. 

Plate XXXIX: 1, typical plant; 2, var. minor; 3, var. major; a, empty 

glumes; 6, perfect and imi)erfect flowers; c, flowering glume. 

Several forms are grouped under this species; the three principal ones being 
here illustrated. The species has a wide range, from Mexico northward to Mon- 
tana and east of tlie Mississippi in Illinois and Wisconsin. It is by no means 
plentiful as B, oligostachya, and is less valuable as a forage grass. 



No. 40. 
BOUTELOUA HUMBOLDTIANA Kunth. 

Culm^ erect, rarely branching, firm, 15 to 20 inches high, smooth, leafy below. ] 

Leaves: sheath open, striate, shorter than the intemodes; lignle inconspic- 
uous; blade 1 to 2 lines wide, 3 to 6 inches long, scabrous especially on the mar- 
gins, often sparsely ciliate below. 

Inflorescence racemose, 3 to 4 inches long, consisting of about 7 to 9 one-sided, 
short- pedicelled spikes, lower ones i inch or more distant, others gradually shorter; 
spikes about ^ inch long, each consisting of 7 to 9 smooth spikelets^ somewhat 
loosely overlapping each other. 

Spikelet^ about i inch long, including the awns, smooth, consisting of 2 to 3 
flowers, upper male, others perfect, or the lower 2 fertile and the upper reduced 
to an awn. 

Empty glumes nearly equal, 3 to 4 lines long, keeled, lanceolate, acute; flower- 
ing glume of the lower flower 4 lines long, lanceolate, 3-nerved, 3-toothed, at the 
apex of the second flower similar, but with the teeth extended into long awns (2 
to 3 lines long). 

Polet nearly as long as the glume, 2-nerved, 2-toothed at the apex. Third 
flower when present, sometimes with awns still longer, or imperfect or reduced. 

Plate XL: a, spikelet; 6, empty glumes; c, flowering glume of the fertile 
flower; d, palet of the fertile flower; c', flowering glume of the second flower; d\ 
palet of the second flower. The sterile flower reduced to a small pedicel is seen in a. 

It is doubtful whether this plant, which has passed under the name B, Hiim- 
boldtiana, is really identical with that described by Kunth. Our plant is more 
probably a form of B. bromoides Lag. In range it seldom extends north of New 
Mexico. 
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nmmu^nA rithroIjDTIANA. Ewitk. 



No. 41. 
BOUTELOUA OLIGOSTACHYA Torrey. 

Cnlms caespitose from a short tliick rootstock extending into a thick close 
mat, slender, smootli, erect, 1 to 2 feet high. 

Leaves mostly near the ground; blade short, curled, in moist situations 
becoming slender and longer, very narrow, attenuate into a slender i>oint; sheath 
shorter than the internodes, close; ligule very short, ciliate. 

Inflorescence consisting of 1 to 3 spikes, densely crowded with flowers on one 
side of the rachis, 1 to li inches long, usually becoming curved, and spreading; 
rachis narrow and sparsely pubescent. 

Spikelets very numerous (often 50 or more), in 2 rows on one side of the 
rachis, nearly at right angles with it, sparsely pubescent, sometimes sparsely glan- 
ular on the keel, about 3 lines long, containing 1 perfect flower and 1 rudimentary 
one. 

Empty glumes unequal, awn-pointed; lower one-half to two-thirds as long ad 
the upper, thin; upper 2^ to3 lines long, purplish; flowering glume lanceolate, 3 
lines long, including the awns, hairy on the back, lobed to or nearly to the middle, 
middle lobe broad, lateral ones very narrow, all terminating in sharp awns. 

Palet nearly equal in length to the flowering glume, narrower, 2-toothed at 
the apex, 2-nerved. Imperfect flower reduced to 3 equal awns, with 1 or 2 scales 
at the base, on a short pedicel having at tuft of white hairs at the top. 

Plate XLI: land 2, typical plant; 3, larger form; a, empty glumes; 6, perfect 
and imperfect flowers: c, flowering glume, from the back. 

This si>ecies is probably more widely spread than any other of the family, and is 
tlie one which constitutes with the buffalo grass {Buchloe dactyloides) the main 
vegetation of the vast plains of the West. 




BOUTELOCA OLIGOBTACHtk. Torr. 






No. 42. , 

BOUTELOUA PROSTRATA Lagasca. 

Annual, Roots fibrous. 

Cubns growing in small depressed tufts, spreading or decumbent, geniculate, 
leafy to the top. 

Leaves with short narrow blades i to 1^ inches long; sheath somewhat loose, 
shorter than the internodes, striate; ligule inconspicuous. 

Inflorescence a single terminal spike, generally recurved, 1 to 1 inch long, 
smooth. 

Spikelets 20 to 30, in rows on one side of the smooth rachis, nearly 3 lines long, 
containing 1 perfect and 2 imperfect flowers. 

Empty glumes unequal; lower about one-half the length of the upper, narrow; 
upper about 2 lines long, ovate-lanceolate, acute; flowering glume smooth or 
slightly pubescent on the baok, about 3 lines long, lower half broadly oblong, upper 
3-lobed, 3-awned, middle lobe broadest and longest, awns stiff. 

Pal£t nearly 2 lines long, denticulate at the apex. Imperfect flower reduced 
to 3 stiff awns with 1 or 2 scales at the base, on a short pedicel having a tuft of 
white hairs at the top. 

Plate XLII: a, spikelet; fe, empty glumes; c, flowering glume from the back; 
d, palet; e, imperfect flower. 

This annual grass is widely distributed from Mexico to Colorado, prevailing 
in bottom lands, where it frequently mats the ground, but does not seem to be 
relished by cattle. 
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BODTELOtIA PROSTBATa, Log. 



No. 43. 
BOUTELOUA RACEMOSA Lagasca. 

Cvlms in close tufts from a strongly rooted rootstock 2 to 3 feet high, un- 
branched. 

Leaves with blades 4 to 12 inches long, 2 lines wide, long-pointed, scabrous; 
sheath loose, sparsely pubescent; ligule short. 

Inflorescence racemose, G to 9 inches long, composed of 20 to 40 alternate, 
sometimes one-sided, short-pedicelled or nearly sessile, short spikes, these spread- 
ing or recurved, sometimes approximate, sometimes rather distant; common t*achis 
angular, scabrous. 

Spikes i to i inch long, variable in thickness and fullness, usually of about 5 
spikelets, sometimes reduced to 2 or 3. 

Spikelets 2 to 3 lines long without the awns, each 2-flowered. 

Empty glumes unequal; lowest one- third shorter than the upper, narrow, awn- 
pointed; upper 2 lines long or more, ovate-lanceolate, acute; flowering glume about 
2 lines long, oblong, smooth or somewhat pubescent on the margins, 3-nerved near 

the apex, with 3 short arms. 

Palef as long as its glume, 2-nerved, 2-toothed at apex. Imperfect flower 

varying in development from a few rudimentary awns to a nearly full-formed 

flower, or in var. aristosa having a long-awned flowering glume and rudimentary 

scales. 

Plate XLIII: above, spike of about 3 spikelets; below, flower showing the 
empty glumes, perfect and imperfect flowers. 

This is perhaps more widely diffused than any other species, ranging from 
Mexico to British America and east of the Mississippi in Illinois, Ohio, and several 
localities in eastern New York. 




BOUTELOVA Harfm.- 



No. 44. 
BOUTELOUA RAMOSA Scribner. 

Culms many from a crowded short rootstock, strongly rooted, wiry-branched 
and almost woody below, slender, above leafy to the inflorescence, smooth. 

Leaves with blades narrow, short, 1 to 2 inches long, attenuated to a fine point; 
sheath smooth, striate, with a few long hairs at the top; ligule very short. 

Inflorescence consisting usually of 2 spikes, 1 to 1^ inches, apart at the apex 
of the culm, 1 to \\ inches long, crowded with the 20 to 30 one-sided spikelets. 

Spikelets about 2^ lines long, with 1 perfect and 1 imperfect flower. 

Empty glumes smooth, acute, unequal; lower less than one-half as long as the 
upper, narrow; upper lanceolate, nearly 2 lines long; flowering glumes over 2 lines 
long, lanceolate, clothed with long white hairs on the back and margins, divided 
at the apex into 3 sharply awned lobes. 

PcUet narrower, 2-toothed at the apex, smooth. Imperfect flower consisting of 
3 awns with 2 or 3 imperfect glumes at their base, on a short pedicel densely 
hairy-tufted at the apex. 

Plate XLIV: a, spikelet spread open to show the part«; b, empty glumes; e, 
flowering glume; d, palet; e, imperfect or sterile flower and its pedicel. 

This species extends from northern Mexico to Arizona and western Texas, 
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BOEITBLOUA RAHOBA, Scrib. 



No. 45. 
BOUTELOUA STRICTA Vasey. 

Cvlms 2 to*2i feet high, unbranched, wiry, stiffly erect, smooth; base clothed 
with old, persistent, broad sheaths. 

Leaves few; blade erect, rigid, narrow, becoming setaceous-involute, 4 to 6 
inches long, scabrous on the upper surface; lower sheaths broad, loose, smooth, 
and short, upper becoming long and narrow (3 to 4 inches long); ligule very short, 
ciliate. 

Inflorescence about 4 inches long, consisting of 5 or 6 erect or appressed, 
narrow, one-sided spikes, these J to 1 inch long, densely crowded with the 30 to 50 
spikelets. 

Spikelets 2 lines long, including the awns. 

Empty glumes unequal, lanceolate, acute; lower one-half as long as the upper, 
nearly smooth; flowering glume 2 lines long, pubescent externally, oblong-lanceo- 
late, 3-lobed above, lobes awned, lateral lobes a Httle shorter than the the central 
one. 

Palet narrow, nearly as long as its glume, 2-nerved, 2-toothed at the apex. 
Imperfect flower consisting of 3 equal awns, with 2 or 3 imperfect glumes at the 
base, on a short pedicel with a tuft of soft hairs at its apex. 

Plate XLV; a, spikelet; 6, empty glumes; c, flowering glume, seen from the 
back; d, palet; e, imperfect flower. 

This species differs from B. oligosiachya in its more wiry culms, more rigid 
habit, setaceous, appressed leaves, and dense, appressed, and more numerous spikes. 
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BOUTELOUA 8TRICTA, Vot«y. 



No. 46. 
BOUTELOUA TRIFIDA Thurber. 

Culms 6 to 12 inches long, slender, numerous, crowded on a short rootstock; base 
often thickened, covered with short, broad sheaths. 

Leaves; blades small, radical sometimes 2 or 3 inches long, those of the culm i 
often reduced to i inch, smooth or sparsely hairy; sheath shorter than the ^ 
interno'de. 

Inflorescence of 4 to 6 erect or somewhat spreading smooth spikes, with about 
15 to 30 spikelets rather loosely disposed. 

Spikelets 3 lines long including the awns, containing 1 perfect and 1 imperfect 
flower. 

Empty glumes slightly unequal; upper li lines long; lower one-fourth shorter, 
smooth, l-nerved; flowering glumes narrow, body oblongi smooth, less than 1 
line long, dividing above into 3long-awned lobes (2 to 2^ lines long). 

Palef somewhat shorter and narrower than its glume, 2-toothed at the apex. 
Imperfect flower reduced to 3 slender awns slightly enlarged toward the base, 
on a short, smooth pedicel. 

Plate XLVI; a, spikelet; 6, empty glumes; c, flowering glume; d, palet; e, 
imperfect flower. 

This species closely resembles B. Burkeiy No. 36, but a close comparison shows 
important differences. 
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BOVTEIJ3VA TRIFIDA, Thurb. 



No. 47. 

BUCHLOfi DACTYLOIDES Engejlmann. 

Plant usually dioBcious, rarely monoecious, male and female flowers hetero- 
morphous. 

Culms low, 4 to 8 inches high, in dense matted tufts or patches, interlaced with 
stolons from a few inches to 2 feet long, with nodes usually 2 to 3 inches apart, 
these developing tufts of leaves and culms and often taking root. 
Malb plant. 

CvlviS slender, erect or decumbent at base, with 3 or 4 leaves. 

Leaves, Radical 4 to 6 inches long, 1 line or lessJ wide, acuminate, smooth or 
ciliate, those of the culm ^ to 2 inches long; upper sheaths often longer than the 
blades, loose; ligule and throat hairy. 

Inflorescence a terminal panicle of 2 to 4 approximate, sessile or nearly sessile 
spikes, each \ inch or less in length. 

Spikelets 5 to 10 or more in 2 ranks on one side of the rachis, crowded, each 2- 
or 3-flowered, about 2 lines long. 

Outer empty glumes unequal, 1-nerved or the lower nerveless and minute, the 
upper one-half to two-thirds as long as the spikelet, oblong, acute, minutely pub- 
escent; flowering glumes ovate, 2 lines long, membranaceous. 

Palet ovate, acuminate, as long as the flowering glumes, 2-nerved; stamens 
3; anthers 1 line long, linear. 
Female plant. 

Flowering cvlms short, 2 to 3 inches high, 2 or 3 upper leaves clustered at the 
apex, their sheaths inclosing the base of the fertile flowers. 

Inflorescence consisting of 1 to 3, commonly 2, short, clustered spikes, each 3 to 
Si lines high, and of about 5 spikelets; rachis of the spike thickened. 

Spikelets very different from the male ones, being each 1-flowered and the parts 
much indurated and modified. 

Upper empty glum^ indurated and cohering at the base with the enlarged 
rachis, becoming almost woody, divided at the apex into 3 or more rigid teeth, body 
convex externally and infolding the flower on its concave side; all the lower empty 
glumes (except that of the lowest spikelet) thin, ovate, acute, 1-nerved, scale-like, 
on the inner side of the spikelet; flowering glumes coriaceous, 3-nerved, 3-toothed 
at apex. 

Palet similar in texture to the flowering glume, 2-nerved, 2-toothed, inclosing 
the large ovary. 

Plate XLVII; 1, male plant; 2, female plant; a, male spikelets; 6, empty 
glumes of same; c, flowering glume of same; d, palet of same; A, female spikelet; 
B, upper empty glume ; (7, flowering glume ; Z>, palet. 

This grass is extensively spread over all the region known as the Great Plains. 
It grows in extensive patches, spreading largely by means of its stolons (similar to 
those of Bermuda grass), which are sometimes 3 feet long, with joints every few 
inches, frequently rooting at the joints and forming new plants. 

The flowsrs of the two sexes are usually on separate plants, but sometimes 
both kinds are found on different parts of the same plant. This and the grama 
grass (Bouteloua oligostachya) are the principal native grasses of the Plains, and 
afforded the principal subsistence of the herds of buffalo which formerly inhabited 
them. It is rapidly disappearing before the advance of settlements. 
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BVCBLOS DACTYL01DB8, J 



No. 48. 
EREMOCHLOE BIGELOVII Watson. 

AND 

EREMOCHLOE KIN Gil Watson. 

1. Eremochloe Bigelovii. 

Culnis 6 to 10 inches high, tufted, branching below, smooth; upper porticm 
naked, except 2 or 3 small approximate leaves below the panicle. 

Leaves with blades i to 1^ inches long, setaceous, striate, pungent. 

Panicle small, 1 inch or less long, simple, or with 1 or 2 short branches, 
few-flowered. 

Spikelets 4-flowered; 2 lower neutral; third perfect; fourth, or uppermost^ 
reduced to 3 feathery awns on a short pedicel. 

Empty glumes lanceolate, smooth, 1-nerved, about 3 lines long. 

Sterile flowers consisting each of a flowering glume and palet. Flowering glume 
2-lobed to the middle, densely ciliate, 3-nerved, with a slender feathery awn between 
the lobes, these tipped with a short awn; palets very narrow, smooth, 2-nerved, 
2-toothed at the apex or very rudimentary. 

Perfect floirer with the flowering glume deeply 3-lobed, lobes extending into] 
stiff ciliate awns; palet two-thirds as long, ovate, abruptly acuminate, smooU^j 
slightly toothed at the apex; awns 3, strongly ciliate and united at the apex of 
short smooth pedicel; a linear or awn-like scale sometimes attached to one of 
sterile palets. 

2. Eremochloe Kingii. 

Cidms low, tufted, 1 to 2 inches high. 

Leaves crowded at the base of the stem; sheath dilated, ciliate at the margins 
and apex, persistent, and with the old blades cut into fibrillse; blades -J to 1 inch 
long, rigid, involute, pungent. 

Panicle short, oblong, sheathed at the base by the upper leaf, less simple than 
in the other species. 

Spikelet 4-flowered; flowers as in E, Bigelovii. 

Empty glumes 4 lines long, acute, smooth. 

Sterile floivers more deeply lobed; middle awn membranaceous, margined 
below. 

Perfect flower with the flowering glume deeply 3-lobed, middle lobe narrower. 
Pedicel and awns similar. 

Plate XLVIII; 1, Eremochloe Bigeloini; a, empty glumes;* 6, flowering 
glume; r, palet; d, pedicel and feathery awns. 

2, Eremochloe Kingii; e, spikelet; /, empty glumes; g, flowering glume: A, 
palet; i, pedicel and feathery awns. 

Eremochloe Bigelovii was found on the bluffs of the Rio Grande in western 
Texas. It has not recently been collcH'ted. 

E. Kingii has been found at Peach Sjjrings, Arizona, and at several places in 
Nevada. 
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No. 49. 
MELICA DIFFUSA Pursh. 

Plant perennial. 

Rootsiock not seen. Roots slender. 

Culms usually single, simple, erect, 2 to 5 feet high, sometimes shorter, terete, 
glabrous. 

Leaves of the stem 4 to 6; sheaths usually distant, closely sheathing, glabrous, 
margins grown together to within about i inch from the summit; blade 5 to 8 
inches long, flat and reaching 4 lines broad, or much narrower (I^ lines) and in- 
volute, smooth or scabrous on both surfaces, scabrous points on the upper surface 
often producing hairs; ligule 1 to 2 lines long, lacerate when old. 

Inflorescence paniculate. Panicle long-pedunculate, 4 to 10 inches long, with 
3 to 7 nodes; branches 2 at each node, widely spreading, scabrous; one much the 
smaller, longef not exceeding 2^ inches; rachis terete, nearly scabrous. Spikelets 
single, on slender scabrous pedicels enlarged and villous at the apex, abruptly 
bent just below. 

Spikelets narrowly to broadly oblong, slightly compressed, 4^ to 6 lines long, 
2- to 4-flowered with rudiments of 1 or 2 others above. 

Glumes with green nerved body and membranaceous margins and apex; first 
5-nerved, 3 to 3^ lines long, oval, apex from broadly acute to acuminate; second 
about 5-nerved, 4 to 5 lines long, oblong-oblanceolate, apex broadly acute; flower- 
ing glume narrowly oblong, many-nerved, acute, scabrous on the back, 1 to 3 nerves 
passing through the membranaceous margin to the apex, lowest 4 to 5^ lines long, 
upper successively shorter. 

Flowers hermaphrodite. Palet oblong-oblanceolate in position, ciliate on the 
2 nerves above, acute, with additional inflexed margins. Stamens 3; anthers linear, 
about 1\ lines long. Stigmas not seen. 

Orain 1 line long, narrowly oblong, obtuse at both ends, loosely inclosed be- 
tween the glume and palet (and dropping from them when mature?); outer coat 
loose, wrinkled, and shining. 

Plate LXIX; a and &, spikelet enlarged showing the parts, rachilla broken 
above the second glume. 
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HELICA DIFFUSA, Purih, 
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No. 50. 
MELICA PORTERI Scribner. 

Plant perennial. 

Roof stock slender, creeping, scales distant. Roots very slender. 

Culrtis tufted, slender, erect, 2 to 3 feet high, unbranched, glabrous. 

Leaves of the stem 7 to 10; sheaths imbricated, sparingly backwardly scabrous, 
margins grown together; blades 6 to 12 inches long, upper sometimes shorter, 1 
to 2 lines wide, flat, usually somewhat scabrous beneath, sparingly pilose above. 
Leaves of the root, with their sheaths, early decaying. 

Inflorescence paniculate. Panicle terminal, short-pedunculate, 8 to 12 inches 
long; rachis terete, nearly glabrous; branches spreading in anthesis, afterwards 
erect, 3 inches long or less, scattered, commonly 2 at each node, one mucli 
smaller than the other. Spikelets borne singly on slender scabrous pedicels piloes^ 
and abruptly bent at the apex. 

Sjnkelet 3- to 5-flowered, 4 to 7 lines long, slightly compressed, linear-oblon^^! 
narrowed at base and apex. 

Oliimes with green nerved body and broad hyaline margins and apex; first 
ovate, bluntly acute, 2 to 3 lines long, 1- to 5-nerved, middle nerve scabrous; second 
similar, one-third longer, 7-to 9-nerved; third (flowering) elliptical -oblong, nar 
rowed to the base and apex, about 3 lines long, body rather coriaceous, scabrous on 
the back, with about 7 principal nerves and often with intermediate slender 
ones, all converging toward the apex but not uniting and not traversing the 
hyaline apex of the glume. 

Flowers hermaphrodite. Palet oblong-lanceolate when in i)osition, acute, 
ciliate on the 2 nerves, with additional inflexed membranaceous margins. 
Stamens 3; anthers linear, 1 line long. . Stigmas cylindrical. 

Grain (mature?) linear, 1 line long, dropping naked from the spikelet when 
ripe; })ericarp rather loose, wrinkled; rachilla not disarticulating. , 

Plate L; a and 6, spikelet opened to show the parts. The second flower at 
legist should have stigmas. The shorter glume in a is the outer one. 
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NOTE. 

This bulletin constitutes the second half of the first volume of a work entitled 
Illustrations of North American Grasses. It is designed to continue the work by 
a se'cond volume to be entitled Qrasses of the Pacific Coast. 



LETTER OF TRANSMITTAL 



Washington, August 3, 1891. 

Sir: I have the honor of herewith presenting for publication the manuscript 

of the second part of tlie Bulletin on the '* Grasses of the Southwest." 

Qeorqe Vasey, 

Botanist. 
Hon. J. M. Rusk, 

Secreta/ry of Agriculture. 
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INTRODUCTION. 



This second part of the Grasses of the Southwest presents, like the first part, 
plfttes and descriptions of 50 species of grasses, together making 100. 

The synonymy of such as have had several names is briefly given. Most of 
the species, however, are either new, or so little known that they have received 
but a single name. The drawings were made by Messrs. SchoU, Olszewski, and 
Holm, and in the details are generally very accurate. I wish to express my obliga- 
tions to Mr. L. H. Dewey, Assistant Botanist, for important assistance in describing 
the species. 

Geo. Vasey. 

August 3, 1891. 



INDRX OF PLATRS 



Plate. 

Aristida purpurea 7 

Chloris Swartziana 23 

Cuit4» puppuphoroides , 29 

Diplachne fascicularis 41 

imbricata 42 

Reverchoni 43 

rigida 44 

viscida : 45 

1 

50 



Elionurus tripsaeoides 
Elymus Sitanion 



Eragroetis ciirtipedicellata 46 

lugens 47 

oxylepis 48 

Purshii 49 



Trisetum Hallii. 



2 

15 



ffilaria rigida 

Ifcurus phleoides 

Wilenbergia Buckleyana 12 

depauperata 14 

Neo Mexicana 13 

Schaffneri 14 

Munroa squarrosa 31 

Oryzopsis timbriata 11 

membranacea 10 

Paspalum diHtichuin 3 

li viduiii 4 

puhifloruiii 5 

Plialarls iuterineilia var. angusta tt 

Papi>oplioriiin apertuiu 17 

Wrightii i 28 

Schedoiiuardiis Texanus 24 

8cler<)iM)g<)n Karwinskianus 30 

S|><>rolM»Iiis argutus 16 

Buckley! 17 

inU?rruptus 18 

tricholepis 19 

Wrightii 20 

Stii>a ])ennata 8 

Scribneri *. 19 

Trichloris pluriflora 24 

verticillata 25 

Triodia acuminata 

albescens 



32 

33 

eragrostoides *. 34 

grandiflora 35 

Nealleyi :^6 

pulchella 37 

stricta 

Texana 



38 

39 

trinerviglumis 40 

21 



interruptum 22 



GRASSES OF THE SOUTHWEST. 



PA-RT II 



No. 1. 
ELIONURUS TRIPSACOIDES H. B. K. {E. ciUarls H. B. K ) 

Plant perennial, with shoi-t rootstock, smooth throughout or with slight pubes- 
cence near the ligule. 

CulmSy loosely tufted, erect, branching, solid, terete, glabrous and shiny, 2 to 
4 feet tall. 

Leaves; radical few, the broad loose slieaths tapering into the long involute 
blades with scarcely a contraction at the ligulo; of culm G to 12; sheaths rather 
loose, open above, lower ones exceeding internodes, upper oneB shorter; blades in- 
volute, slender, 4 to 12 inches long; ligule membranaceous, ciliate, truncate, i line 
long or less. 

Inflorescence consisting of a terminal, and several distant, long-ped uncled 
lateral spikes. Spikes linear, 3 to 4 inches long, cylindrical; two appressed,/- j 
flowered spikelets at each node of the hairy rachis, one sessile and perfect, and m \ 
staminate on a stout hairy pedicel 1^ lines long. 

Sessile spikelei narrowly lanceolate; first glume lanceolate; nearly flat, bifd 
at apex, acute or obtusish, rigid, herbaceous, ciliate on the prominent marginal 
nerves, 5 to 7 other less prominent nerves; second glume lanceolate, membrana- 
ceous, smooth, obscurely 3-nerved, 2^ to 3 lines long; third and fourth glumes 
lanceolate, acute, scarious, thin, smooth, the -third ciliate, obscurely 3-nerved, \\ 
to 2i lines long; palet small or wanting: pedicellate spikelet similar, but all parts 
smaller and the first glume always acute at apex; stamens 3. 

Plate I; A, two spikelets, lower one perfect, ui)per one staminate, a to _/ 
])arts of perfect flower: a, first empty glume, extreme forms, dorsal view; and ^^ 
ventral view: c, seccmd empty glume; d, third empty glume; e, floral glume; _/ 
palet. Capital letters A, E indicate corresponding parts of st-aniinate flower. 

Dr Havard states that this grass constitutes a large portion of the vegetatio ^ 
of the plains of southern Texas. It occurs in Mexico, and also in Florida. 
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Ho. 2. 
HILARIA RIGIDA (Thiirb.) H(n'ih. (npumpkis riqhia, Tliurh.) 

PIuul perennial, ri^id, woody througliout, exci?])t the young grou-ih. with 
hard creeping rootstock sending up scaly branches. 

Ci^/w.s spreading or ascending, branching freely, solid, 1 to 2 feet tall, w<M^lly 
])elow. 

Leaves of rootstock appressed, scarious scales; of culm often 2-raiike<l and 
rather crowde<l; sheaths longer than internodes, close, woolly: blades involute, 
pungent, rigid, i to 3 inches long; ligule a dense white, woolly collar. 

Inflorescence a narrow, white or puri)lish spike, 2 to 3 inch(»s lon^. formed 
of obovate clusters of 3 sessile spikelets at each ncule of the rac*his. 

Spikelefs; lateral ones in the cluster staminate and 2- to 3-flowered, middle one 
perfect and 1-flowered; empty glumes all about 3 lines long, forming an involucre 
about the cluster; first glume of staminate spikelet oblong, wider above, oblique, 
(^(mspicuously ciliate, 5-nerved, 1 or 2 of the nerves on one side extended in short 
dorsal awns, secoml glume obovate, 2-lobed and ciliate above, 5-to (»-nerved, with 
1 or 2 dorsal awns; floral glumes oblong or wedge-shaped, nearly ecjually 2-lobe<l 
at apex or merely obtuse, ciliate, 3-nerved, midnerve slightly excurrent. and one 
lateral nerve rather obscure, 2 to ::^.V lines long; j)alet oblong, truncg^te, slightly 
sca]n*<ms on the iwo nei ves above, 2 lines long: empty glumes of j)erfect 
flower equal, at the ])ack of the cluster, narrow, cuneate, o])li(iue a]><)ve, 4 to 
awned, ciliate. 'i to 3 lines long including awns; floral glume oblong, equally 
2-lobed, (*iliate, 2 to 3 lines long, 3-nerved, lateral nerves equal and slightly excur- 
rent, midnerve excurrent in an awn k to 1 line l^mf^; palet lance-oblong. <)])tuse. 
ciliate or lacerate at ajx^x, ^-nerved, 2 to 3 lines long; stigmas 2, long, jduniose. 

(r mills; no mature grains found. 

PLA.TE II: (I to J, ])arts of staminate flower; a, first empty glume; J), second 
(*mpty glume; r, floral glume; d, ])alet; ^, perfect flowei* with its two em])ty 
glumes: /to //, parts of ])erfect flower: /, floral glume; </, ])a]et: h, empty glnnie. 

New M(^xico and Arizona; almost the only grass on the driest des(»rt land: 
fommoidy called (iayetta grass. It is considered a valuable grass. 
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No. 3. . 
PASPALUM DISTICHUM Linn. 

Plant perennial, the long creeping routstocks rooting at the nodes and forminj^ 
a rather close sod, nearly ghibrous or sometimes pubescent, somewhat glaucous. 

Cuhns one or two in a phu?e ascending from the nodes of the rootstocks. 
l)rajiching, solid, anguhvr below, 1 to 2 feet tall. 

Leaves variabU»; of rootstocks mostly broad, loose, membranaceous scales; of 
culms 5 to <; sheaths rather loose, closed, rarely compressed and open, striate; 
blades flat or slightly involute, 2 to 2i lines wide, 2 to G inches long; ligule an 
inconspicuous tawny, lacerate fringe, decurrent. 

Injlorescenre of 2 rarely 3, narrow, erect, approximate spikes, 1 to 2^ inches 
long, the lower one raised on a short internode of the axis; rachis flat, bearing the 
two crowded rows of sessile spikelets in alternate ranks. 

Spikelets brotwlly oblong-lanceolate, flattened, 1 -flowered, 1 to li lines long; 
first and second glumes equal, broadly lanceolate, 3-nerved or unsymmetrically 
4-nerved; first acute, 1 line long, smooth; second with short, loose pubescence; 
floral glume broadly lanceolate, smooth, indurated, 3-nerved, 1 line long; palet 
indurated, ovoid, inclosing grain, acute, obscurely 1 -nerved, 1 line long and quite 
JUS broad. 

Grain elliptical-lanceolatt^ flattened, nearly black at maturity, minutely 
roughened, 1 line long; falling with the enveloping palet and glume. Stigmas 2, 
purple, prominent. 

Plate 111; a, first empty glume, dorsal view; />, second empty giume; r, 
flowering glume, inside view; d, palet and stamens; e, pistil. 

C(jmm(m in tiie Soutliern States, Texas, and W(^stward to California. Near tin* 
( lulf, and in moist ground it forms valuable pasturage. 
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No. I. 
PASPALUM LIVIDUM Triii. 

Plant poreuuial, coarse, soiuewluit tufted on a short rootstock. 

(■alins few in a place, c»rect, or <lecunilK»nt, geniculate below, solid, teretc% *i to 
:] feet tall. 

heaves; radical mostly scarious; of culm <J to 1); sheaths ecjualing or exceeding 
int<*rnode, loos(», often compressi'd and o[>»'n, low(»r ones often jjulx^sceiit: l)la<les 
flat, hispid aiiove and below toward thi^ tip; \\ lines wide, 2 to inches huii^; ligule 
a tawny, lacerate, mcmbranac'eous fringe, | lin<^ long, decurrent. 

Inflore.scsnre a racemose })anicle of 4 to S a})proximate sjjikes, alti^»riiate on the 
flattened axis, 2 to 4 inches long; spik(\s unilateral, sessile, I to H inches long; 
riichis fljit and smooth, A liiuj wide, usually purplish. 

Spikelets crowded, usually in 4 rows, sessile or on short pedicels, oblunceolate, 
flattish, l-flowercMl. 1 to Ij lines long; tirst glume broadly ovate, acute, slightly 
convex, slightly rouglu^ned on back, .*]-nerved, lateral nerves marginal and joining 
midnerve at apex, I line long; second glume same but flat and slightly smaller; 
floral glume, indurated, round on back, with inrolled margins, very obscurely 
:5-nerved. 3 line long: palot broadly oval, indurated, nearly flat, with irregular, 
hyalint' margins below rnfohling the s(»ed. obscurely 'i-nervtvl, nearly I lin(» long. 

(rrain: a can^ful search through IS specimens produc<Ml but one perfect grain 
and that immature, but old eiKmgli to show the form, obovate, rounded, flattened 
on both sides | lim^ long. 

Plate IV: a, tirst empty glume; h, second empty glume; c, floral glume, 
stannous, and pistil: (L palet, ventral view, with two membranaceous lobes turned out. 

Found in soutli western Texas; common in Mexico. 
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No. 5. 
PASPALUM PUBIFLORUM Rupt. 

Plant perennial, coarse, rather glaucous. 

Rootstock creeping, branching, and often rooting at the nodes. 

Culms few in a place, sometimes loosely tufted, ascending or nearly erect, 
geniculate below, branching, solid, angular below, nearly terete above, smooth, 
18 to 30 inches tall, the lower joints woolly. 

Leaves of rootstocks rather coarse, loose scales; of culms 3 to 7; sheaths shorter 
than internodes, loose, smooth, often with a few scattered hairs along the upper 
margin; blade flat, 8- to lO-nerved, sparsely ciliate, 3 to 5 lines wide, 4 to 8 inches 
long; ligule membranaceous, ovate, lacerate, li lines long, decurrent. 

Inflorescence 3 to 6 narrow, spreading spikes, alternate along the angular axis, 
2 to 3 inches long; rachis flat, bearing 2, often 4, rows of crowded spikelets in alter- 
nate rows. 

Spikelets broadly oblong or ovate, 1-flowered, 1 to li lines long; first glume 
broadly oval or hemispherical, with infolded margins, usually softly-pubescent, 
3-nerved, li to 1^ lines long; second glume broadly oval, flat, with infolded mar- 
gins, nearly smooth, 3-nerved, of the same length; floral glume indurate, ovate- 
oblong, convex, with infolded margins, smooth, obscurely 3-nerved, 1 line long; 
palet indurated, broadly ovate, flat, with infolded margins, smooth, obscurely 
2-nerved, 1 line long. 

Orain oblanceolate, thick, flat on one side, shiny, dark-brown at maturity, not 
translucent, 1 line long, falling free or with indurated enveloping palet. 

Plate V; a, spikelet, side view; h, first empty glume; c, second empty glume; 
d, floral glume; e, palet and stamens; /, pistil. 

Common in Texas and extending to southern California. In the Southern 
States is a form with smooth spikelets. Probably a valuable pasture grass. 
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No. 6. 

PHALARIS INTERMEDIA Bosc. var. ANGUSTA Chap. (P. an- 

gusia Nees.). 

Plant perennial, rather coarse, usually glaucous throughout. 

Culms somewhat tufted, erect, sometimes branching below, terete, smooth, or 
scabrous above, 2 to 4 feet tall. 

Leaves; radical, few, 2 to 4 inches long, scarioiis in mature specimens; of culm 
4 or 5: sheaths usually shorter than internodes, rather loose, close, smooth, blades 
flat, taper-pointed, scabrous on both sides, 3 to 5 lines wide, 3 to inches long; 
ligule prominent, membranaceous, obtuse, lacerate in age, 2 to 3 lines long. 

Inflorescence a dense, cyHndrical spike i inch in diameter, 2 to 4 inches long; 
the shortly-pedicellate spikelets crowded on short, much divided, appressed 
branches. 

Spikelets with one perfect flower, and two opposite, small rudimentary scales 
or glumes below the perfect flower and closely appressed against it, 1^ to 2 lines 
long; first and second glumes nearly equal, lanceolate, acute, carinate, slightly 
winged on keel above, herbaceous, hispid on keel, 1| to 2 lines long; flowering 
glume coriaceous, lanceolate, acute, rounded, completely enveloping grain, clotlie<l 
througliout with sliort, appressed, l)rittle hairs, nearly smooth and shining at ma- 
turity, light-brown, 1^ lines long; palet narrow, pubescent, 1 line long, l-nervoil. 

Orain oval, slightly compressed, and with small hook at apex, whitish, i to 1 
line long, incloscKl in flowering glume from which it is extracted with (lifficulty. 

Plate VI; a, empty glumes; h, floral glume; c, palet. 

Grows from Florida, to Texas and California. In Texas it has been cultivated, 
and is a very prolific and valuable grass. 



PLATE VI 
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No. 7. 
ARISTIDA PURPUREA Nutt. 

Plant annual or short lived perennial, often purplish especially in the inflor- 
escence. 

Cidms tufted, erect, slender, not branching, nearly smooth, 1 to 2 feet tall. 

Leaves; radical and of radical shoots with narrow, close sheaths and slender 
involute blades, 4 to 10 inches long; of culm 3 or 4; lower sheaths longer than inter- 
nodes, upper ones much shorter, close, smooth ; blade involute, hispid above, 3 to 
6 inches long ; ligule a line of fine short hairs, somewhat hairy at the sides. 

Inflorescence rather loose, narrow, erect or slightly nodding panicle, 4 to 6 
inches long; branches 2 or 3 at each node, unequal, the lower 1 to 2 inches long, 
naked below, each bearing 2 to 5 pedicellate or nearly sessile spikelets. 

Spikelets narrow, 1-flowered, 5 to 6 lines long; first glume narrowly lance-lin- 
ear, emarginate, mucronate, rounded, hispid on keel, 1-nerved, 4 to 4i lines long; 
second glume same but nearly 2 lines longer; stipe hairy, i line long; floral glume 
linear-lanceolate, rounded, slightly hispid on the nerve above, 4 lines long, termi- 
nating in 3 separate, slender, minutely hispid awns 1 to 2 inches long; palet o}n> 
vate, thin, i to ^ line long. 



Plate VII: a, spikelet twice as large as natural size. 

Abundant on plains and ridges, in several varieties, from Texas to British 
America. It is the earliest available grass for cattle in the spring, but of little 
value when mature. 




STIPA PENNATA Linn. var. .Vpo Afexicana Tliarb. 

Hant pi-remiial with stioajf coarse roots. 

Cidms eri'ct, densely tufted, not branching, liullow, smooth, 1 to 3 feet tall 

Leavers ijf radical shoots numerous, with round, close, smooth shtMitbs. and 
narrow oltwely involute blades, 10 to Vi inches lonj;: of ruira 3 to 1, s1ii;Ht)i!t oiiHwitb. 
usually exi'i.'L'dini? internoiltjs; blades like those of radical slioot:^ but jthortcr; hp;- 
ules memhriLuacoous, rounded, and ciliate above, lesa tliau i line Iod);. 

Jnjlort sif urn miamtv/ racemose jianiclf 4 to 5 inclteu Ion;;; bntnchiw alohwi 
appreased, llm lower S to 3 invites ionfj. each iKvirfng 1 to ;t jH-dicwllaU* ^pikfleli*. 

Spikd'ts l-Howored; tirst and eocoml kIuhios nwarly (Hjiial. [atiomltitv, loni:: 
aWn-pointt^d. herhafpous, a to 7-jierveii, U to tj inches long: floral glumf tvn^r. 
coriaceous, yejiow, rlotlioti throiighotitwith HoHe ajipressed pubescencf, 5 U* 7 linw 
long, coutni'ted at the apex, terminating in a twlitUid. lietit awn, fesathere<l above. 
4 to 6 inchi-s long; palot narrowly terete, hiud, srtirx.th. 'i lo H lines long. 

Grain iiiirn>w. rediiish, 'I to 3 lines lonK- 



Pi.ATE VIII; a, spikelet dissected, about natur^ size. 
Texas, New Mexico, aud Arizona. 



No. 9. 
STIPA SCRIBNERI Vasey. 

Rootstock short, horizontal, with coarse fibrous ropts. 

Culms tufted, erect, terete, smooth, 1^ to 2i feet tall, unbranched. 

Leaves; from base half as long as the culm; of stem 3 or 4; sheaths smooth, 
or lower ones slightly scabrous, nearly equaling or slightly exceeding the inter- 
nodes, close; blade flat below, involute above toward the long tapering point, mid- 
nerve inconspicuous, 1 to 2 lines wide, 4 to 10 inches long; ligule truncate, 1 line 
long. 

Inflorescence an erect slender panicle, its base inclosed by the upper sheath, 
narrow and close, 5 to 8 inches long; rachis slightly angular, not flexuous; branches 
in twos or threes, appresaed, 1 to 2 inches long, each bearing 2 to 4 spikelets on 
short pedicels. 

Spikelets 1-flowered; empty glumes unequal, the first 6 to 7 lines, and second 
5 lines long, linear-lanceolate, acuminate, both 3-nerved, smooth; floral ^lume 
about 4 lines long, wliite-hairy, the hairs longer above forming a crown or tuft 1 
line long; awn rather slender, 8 to 9 lines long, not hairy; stipe short, acute; palet 
less than 1 line long, obtuse, and adherent to grain. 

(hrain nearly cylindrical, yellow, opaque, 2 to 2i lines long. 

• Plate IX; a, spikelet dissected and enlarged. 

Arizona and New Mexico. Generally in strong tufts. 




ORYZOPSIS MEMBRANACEA (Pureli.). {St^pa membramaemt 

Eriocoma cv^pidata Nutt.) 

Mont perennial, closely tufted, thickened at b 

Culms Blender, nearly ei-e<;t. uot branchiag, geniculate, sulid, iettlbt, ■ 
13 to 18 inches tall. 

Leaves; radical, numerous, the scarious sheaths clustered thick abonttkBhl 
of the culms; blades involute, smooth. 6 to lU inc)ies long; of the palms S; 
sheaths shorter than iittemodos, smooth and close, upper sheath longer a 
blades like those of I'adic-al leaves; ligule membranaceous, ovate, acnte, or I 
rate, 1 line long, prominently decurrent. 

Inflorescence a very loose, erect or fiexuous panicle 4 to 6 inches long, indi 
at the base, usually with 3 or 3 nearly equal axes; branches mostly in pair*, di 
tant, horizontal, divided in pairs beyond the middle, bearing solitary s 
long flezuous pedicels. 

Spikeleta l-flow^red, 3 lines long; first and second glumes equal, inflated fl 
widened below, nan-owwl abiive to a loriR Rhar|;i point, warions excwpt the 5 r 
obscure nerves, minutuiy |jubi'»cunt tln'uuyliuul, :J liiius luuy; flufal gliimu ■ 
or oblong, hard, dark-brown, pi'ofusely clothed with long white hairs, Ij linti 
long, obscurely nerved, terminating in an awn 2 lines long, which falls at matnrity: 
[lalet conical, smooth, hard, brown, obscurely nerved, H lines long. 

Grain oval, light-yellow, f line long, 

Plate X; a, spikelet; b, empty glumes; r, floral glume, with hairs and awn; 
(J, same after hairs and awn have fallen; e, palet. In the floral glume, r, tlie »«ni 
should Iwt represented more to one side. 

Texas to California, northward to British Columbia, usually in sandy or gniv- 
elly soil. A valuable grass. The large seeds are nutritious, and cattle fatten 
where the grass is abundant. 
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No. 11. 
ORYZOPSIS FIMBRIATA Hemsl. {Stipafimbriata Kth.) 

Cblnutuftecl with many root leaves at tNuetereot, striate, nnootii,!; 
8 feet taU. 

Leaves of stem 2 to 4; lower sheaths moch shorter than intemodee, c 
wrapping the cuhu with the luenibraiiaceous inner fold; blade filiform. iuTiiliik 1 
i line wide, 1 to 3 inches loug, much exceeded by the involute setaceous root Icbto; I 
ligiole oouqoROOus, obtuse, wider than blade, 1 line long. 

/f^/lMVMffnce a loose, erect, or sprewling panicle, 4 to 6 inches long; raohiaM>j{i- ] 
lar, dightly soahrous, flexuous toward apex, branches in twos or threes, sprw&it I 
or lower onee even deflexed, filiform, 1 to 3 inches long, each bearing 2 to 4 8|Hb> | 
lets on pedicels 3 to 5 lines long. ] 

Sp^tdeta obovate, 3 to 3i lines long; first glame broadly lanceolate, vffs ': 
half scarions with acuminate «]>px, often purplish, 5-nervpd. smooth. 2 to ?i lias j 
long; second glumo eiamu but cjligliUy bmuUiir; llur;ii ^luuiu ajiLu^njiin, urbicdu, ' 
obscurely 5-nerved, covered with loose white hairs longer at base, and bearing • 
smooth flexuoos awn 5 to 8 lines long; palet obovate, acuminate, 3-nerred, 1^ fiiM 
long. 

PiMTB XI; a, 8pik(4et dissected and enlarged; 6, panicle at maturify, 

Texas, New Mexico, and Arizona. 
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MUHLENBERGIA BUCKLEYANA Scrilm. (JTuUmAnvHi 1 

Buckl, not Thurb.) 

F^ant annual, diffuse, spreadiug. 

Cuinu tofted at base, spi-eading, terete, slender, smooth, branching below, I 
to 16 inches tall. 

Badical leaves few sdiI small; of culm I to 3, usually 2; slieaths rather li 
somewhat vaginate, or compressed and open, nUghtly Bcabrous, longer than ii 
nodes; blade flat or~iuvolute, scabrous oa both sides, I to 'i inches long. 

Infiorescence an oblong, loose, spreading panicle 4 to 8 inches lung; rachiiH 
branchee slender, terete, often purple, the latter mostly atturnate. 1 to3 u 
bearing solitary spikelets on slender pedicels 1 to j lines long. 

Spikelets narrowly lanceolate, l-flowered, I line long; firet glnmo ovaio, a 
hy^ine, pubescent, 1-uerved, J Hue long with a very short awn; kccoim) (. 
same but little lai^er; floral glume oblong, 2-toothed at a^tes, i to 1 litw t 
3>nerred, slightly pubescent on the nerves, midnerve excurrent in an awn a 
as the glume; palet lauceiola,U<, uuurly acutu, thin, ;^iiui'vt;d, i line long. 

Orain narrowly obovate, rounded at apex, compressed, reddish-amber, i line 
long, falling with floral glume and palet but easily escaping. 

Plate XII; a, spikelet enlarged; b, empty glumes; c, floral glume; d, palet 

Texas, New Mexico to Mexico on rocky hills. 
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No. 13. 
MUHLENBERGIA NEO-MEXICANA Vasey. 

Mant slender, tufted, {iereimial, from thick, knotted, or sometimes creeping 
rootstoeks. 

Culm branching freely below, erect, slender, terete, nearly smooth, 12 to 18 
inches tall. 

Leaves; of culms 4 to 0; sheaths longer than internodes, close, slightly rough- 
ened; blades erect, appressed, closely involute and setaceous, 2 to 3 inches long; 
ligule an irregular, ovate, lacerate membrane i line long. 

Inflorescence a narrow, erect or slightly nodding panicle, 3 to 4 inches long, 
often purple; branches alternate, erect, hispid, i to 1 inch long, bearing rather 
close clusters of spikelets on hispid pedicels i to H lines long. 

Spilcelets narrow, 1-flowered, 2 lines long; empty glumes equal, lauce-ovate, 
acute, carinate, hyaline, l-nerve<l, 1 line long, terminating in a slender awn i to 4 
line long; floral glume narrowly conical, lanceolate, acute when unrolled, thin, 
smooth, minutely pubescent at base, 3-nerved, terminating in an awn ^ inch long; 
palet obscurely 2-nerved, 2 lines long, often projecting out of the floral glume; 
stamens 3. 

Grain, none present in the 24 specimens examined. 

Plate XIII ; a, panicle at maturity; b, cluster of spikelets; c, spikelet enlarged, 
Eocky ledges, New Mexico and Arizona, 



. No. 14. 
MUHLENBERGIA SCHAFFNERI Fonnu 

Plant low, annual or short-lived perennial. 

Culms tufted, procumbent or spreading, branching freely, 2 to 4 inches tall. 

Leaves: radical, few and small; of culm -l to 5; sheaths • compressed, open, 
striate, scabrous on both sides, margins white, A to 1 inch long; ligiile membrana- 
ceous, lacerate, } lino l<mg, decurrent in prominent hyaline margins on the sheatb. 

Inflorescence a narrow contracted panicle, 1 to 2 inches long, often included at 
base, rachis and branches angular, hispid. 

Hpikelets sessile, appressed, narrow, J i to !i lines long; first glume lanceolate, the 
apex lobed, wit h 2 short unequal or nearly equal teeth at apex, hispid, 2-nerved, her- 
baceous, rigid, 1 to H lines long; second glume linear-lanceolate, ricute, carinate. 
short-awned at apex, hispid, l-nerved, U to 2i lines long, including awn: tloral 
glume ovate, 2 minute hyaline teeth at apex, slightly hispid, ciliate below, 3-nerved, 
with slender awn 2 to 2 lines long, or sometimes awnless; palet ovate, acute, 
2-nerved, thin, smooth, 1^: to 1^ lines long. 

Grain nan'owly cylindrical, reddish amber color, J line long, falling with palet 
and glume but easily escaping. 

Plate XIV, No. 2, lower figure; a, first empty glume; 6, second empty 
glume; c, floral glume; d, palet. 

Arizona. 



No. 14. 
MUHLENBERGIA DEPAUPERATA Scrib. 

Plant low, tufted, annual or short lived perennial. 

Culms si)roading, branching at each node. 3 to 4 inches tall. 

Leaves; radical, few or none; of culm 2 to 4, with loose, smooth, broad, open 
sheaths, and short folded or involute blades; ligule membranaceous, lact*rate, de- 
current. 

hiflorvscence a narrow, contracted, rather close panicle, 2 to 3 inches long, 
usually included Inflow, rachis and Iminches angular, hispid, pedicels short. 

Spikflefs narrow, I-flowtMUMl, I.> to 2 lines long; first glume ovate, obliquely 
2-tootlied at apex, scarions, minutely hispid, obscurely l-nerved, J to 1 line long: 
si'cond glume lanceolate, narrowing at apex to a slender, awn-like point, scarious, 
minutely hispid, 1 to IJ lines long; ttonil glume? narrowly lanceolate, with 2 minute 
teetli at apex, rounded on back, hispid, 3-nerved, H to 2 lines long, midnerve 
excurrent in an awn 2 to 5 lines long; palet lanceolate, acuminate, rounded, envel- 
oping grain, minutely })ul)es('eut. 2-nerved, 1.^ to IJ lines long. 

(jfraiii nari'owly cylindrical, reddish-amber, lighter above, 1 line long, falling 
with palet and glume but (^asily esca.])ing. 

Plate XIV, No. 1, uppiM- ligure; a, spikelet enlarged; b, empty glumes; c, 
floral glume; </, ])alet. 

Very close to M, Schciffneri and perhaps but a variety of it. 

Arizona, 



No. 15. 
LYCURUS PHLEOIDES H. B. K. 

• 

Hunt perennial from thickened, slightly bulbous base. 

Culms tufted, erect or ascending, rather weak, branching, solid, nearly ter*"^ 
smooth, 1 to "Z feet tall. 

Leaves; radical numerous, with short, close sheaths and flat, folde<l or ir a ^' 
lute blades 1 to 2 inches long, with white margins and midrib; of culm 4 o:e* * 
sheaths much shorter than internodes, loose and open, smooth; blades like \\i<jm 
of radical leaves but longer; ligule membranaceous, ovate, acute, oblique, dec'ur- 
rent on one side, 1 line long. 

Inflorescence a dense, cylindrical spike \ inch in diameter, 2 to 3 inches long. 

Spikelets 1 to 3 on each of the short branches of the rachis, one or two of 
which are commonly imperfect; first glume oblong, thin, 2-nerved, i to J lineloug. 
terminating in 2 or (rarely) 3, unequal, hispid awns, 1 to 3 lines long; second glume i 
ovate, acute, carinato, membranaceous, 1-nerved, f to 1 line long, terminating in 
an awn 2 to 3 lines long; floral glume lanceolate-oblong, acute, pubescent through- 
out, thicker than the empty glumes, 3-nerved, 1 J to 2 lines long, terminating in a 
hispid awn H to 2 lines long: pulet lanceolate, 2-toothed at apex, rounded, 2-nerveA 
thinly j)ubescent, l^ lines long; the flowers are subject to the attack of an hisect, 
which renders the palet inflated and hardened below. 

( I rain narrowly lanceolate or linear, yellow, 4 line long. 

Plate XV; A, perfect spikelet, with abortive spikelet below; a, spikelet with 
thi) palet distorted; b, first empty glume; c, second empty glume; r/, floral glume, 
ventral view; e, palet; /, palet of pistillate flower distorted by an insect. 

Texas and Mexico, northward to Colorado. 
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No. 16. 

SPOROBOLUS ARGUTUS Kth. {Vilf a Arkansana Trin: VUfa arguta 

Nees.) 

Plant annual, smooth throughout except the scabrous margins of the leaves. 

Culm tufted, spreading, weak, branching below, smooth, to 12 inches tall. 

Leaves of radical shoots numerous, with mostly smooth, loose, scarious sheaths 
and flat blades 2 to 3 inches long; of culm '2 or 3, lower sheaths mostly shorter 
than internodes, close; blades like those of radical shoots, but upper ones much 
shorter; ligule a line of short tawny bristles. 

Inflorescence a rather narrow or sometimes spreading, erect panicle, 2 to 3 
inches long, often included at base; branches 3 to 5 at base, alternate above, divideii 
and bearing many pedicellate spikelets on the outer two-thirds. 

Spikelefs oblong-ovate, l-flowered, J line long; first glume oblong, obtusish. 
thin, hyaline, smooth, 1-nerved, J line long; floral glume lance-ovate, acute, thin. 
1-nerved, | line long; palet broadly ovate, thin, obscurely 2-nerved, J line long. 

Grain elliptical, compressed, light-brown, with reddish scar, utricular, falling 
free. 

Plate XVI; a, empty glumes enlarged; 6, floral glume and palet inclosinj^ 
grain. 

Texas to Arizona and Mexico. 



i 



Ko. 17. 
SPOROBOLUS BUCKL.BYI Vamf. 

Culms erect, loosely tufted, slender, not btaoohing. oompraved, 

below, smooth, i to 3 feet tail. 
• Leaves; radical, few, sheathe green or poridish, 

slender, mostly folded, smooth, long pointed bladai, 6 to 15 
maturity; of culm 4 or 5; sheaths mostly exceeding fntamodM, lower MM 
pressed and open, upper close, blades like those of radical leaves; U^nle a 
tawny fringe. 

Injtoreacenc^ a louse, spreading, erect piuiiolo, 10 to 15 inches long; bnuKha 
spreadiug or hecoming ruHexed, mostly alt«matti, 3 to 5 inches long, 8l«Qdur, 
ing beyond the lower third, short branches of peilicellate Bpik<dHtK. 

Spikeleln olxivftte. l-tlowered, J line long; first glume lanceolate, acute, Haa. 
siDonth. 1-nerved. i line long; second glume same, but nearly twice as lai^ge; llani 
glume ovate, acuminate, hyaline, smooth, 1-uerved, f line long; palet ~ 
acute, obscurely 2-keeled, i line long, in age splittiug to the baae, 

Orain elliptical -globose, utricle light-brown, i line long. 

Plate XVII; <i, spikelet enlarged. 
WwU distinguished by the large panicle of < 
flowered, small spikelets. A handsome species. 

Texas to Mexico. 
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No. 18. 

SPOROBOLUS INTERrtUPTUS Vasey. {Vilfa interrupUi Vasey in 

Special Report No. 63, Departmeut of Agriculture, 1883.) 

Plant perennial, with dens^^ly tufted, bulbous base. 

Culm.s erect, not branching, smooth, terete, 1 to 2 feet tall. 

Leaves; radical and from radical shoots, numerous, with scarious, often red- 
dish, glabrous or pubescent, tapering sheaths, and mostly Hat, sniootli or loosely 
pubescent erect blades, 3 to 5 inches long; of culm 2 or 3; sheaths louder than in- 
ternodes, close, open above, smooth blades, mostly involute, erect, 1 line wide, 1 ' 
to 3 inches long; ligule a narrow ciliate fringe. 

Inflorescence a narrow, open or interrupted, erect panicle, 4 to G inches long: 
rachis flexuous, branches alternate or verticillate below, in twos or threes above, 
1 to 2 inches long. 

Spikelefs short-pedicellate, narrow, 1- or 2-flowered, 2 to 3 lines long; first 
glume lanceolate, acute, carinate, scarious, smooth, 1-nerved, I to li lines long: 
second glume ovate-lanceolate, nearly twice as large; floral glume ovate-lanceo- 
late, acute, meml)ranaceous, smooth, 1-nerved or obscurely 3-nerved above. 2 to :] 
lines long; palet broadly lanceolate, bitid at apex, thin, hyaline, smooth, sliglitly 
2-keeled, 2 lines long; anthers 3, long, reddish purple; stigmas 2, greenish, 
plumose. 

(7 ram, no mature grains seen. 

Plate XVIll; ((, spikelet enlarged; ?>, empty glumes; c, floral glume; d, 
palet: 2, typical panicle. 

Arizona. 
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No. 19. 
SPOROBOLUS TRICf^OL-EPIS (Torr). {Vilfa trichoUpis Tovr.) 

Plant slender, perennial, often purplish in culm and inflorescence, smooth 
throughout. 

Cvlms tufted, erect, seldom branching, smooth, slightly compressed, 1 to 2 
feet tall. 

Leaves of radical shoots with rather loose, scarious sheaths and narrow invo- 
lute blades 2 to 4 inches long; of culm 2 or 3; sheaths close, nearly equaling or 
exceeding internodes, blades involute, erect, 2 to 3 inches long; ligule membrana- 
ceous, truncate, lacerate, decurrent, \ line long or less. 

Inflorescence an ovate, pyramidal, erect, or flexuous panicle, 4 to 6 inches long; 
branches mostly alternate, slightly spreading, 1 to 2 inches long, divided and 
rather loosely flowered on the upper two-thirds. 

Spikelets on long slender pedicels, lanceolate, 1-flowered, 1^ lines long; first 
and second glumes nearly ecjual lanceolate, acute or obtuse, carinate, thin, smooth, 
1-nerved, 1 to 1} linos long; floral glume lanceolate, acute, or obtuse, mem- 
branaceous, pubes(*ent or villous on the 3 nerves, \\ lines long; palet lanceolate, 
acute, membraiiacoous, slightly ciliate above, pubescent on the 2 approximate 
nerves, or nearly smooth, U lines long. 

Grain narrowly elliptical, compressed, yellow, \ line long. 

Plate XIX; a, empty glumes; 6, floral glume and palet opened to show 
stamens and pistil. 

Mexico northward to Colorado. 



No. 90. 
SPOROBOLUS >VRIGHTII Uvaao in HeriK 

• 

Ftant perennialy ooarae, with thickened bnlboiis base. 

Chdma erect, not branching, terete, smooth and shining, S to 4 feet talL 

Leaves; radical, few, scarions sheaths at maturity; of cnlm 4 or 5; sbeaths 
mostly exceeding intemodes, closed, slightly hairy at the throat; blades flat or 
involnte, ;S or 3 lines wide, 1 to S feet long; lignle a minate fringe. 

Inflorescence a slender, erect, lanceolate panide, 10 to 18 inches long; branchsB 
mostly alternate, slender, erect-spreading, 1 to 4 inches long^ bearing many shofUy- 
pedicellate spikelets on ibe outer two-thirds. 

Bpikelets lanceolate, 1-flowered, 1 line long; first glume ovate, barely acate, 
membranaceous, 1-nerved, i to i line long; second glume same, but twice as huge; 
floral glume broadly lanceolate, acute, membranaceous, smooth, l-nerved, | line 
long; palet lanceolate, cleft at apex, slightly 3-keeled, f line long. 

Orain elliptical, compressed, brown, i line long. 

Plate XX; a, splkelet enlarged. 

A tall coarse grass, growing in dense tufts, commonly called Saccaton or Zac- 
ate. Probably too coarse to l>e of agricultural value. 

Western Texas to southern California. 



No. 21. 
TRISETUM HALLII Scrib. 

Plant annual. 

Culms slender, not branching, geniculate, ascending, scabrous, 1 to 1^ feet 
tall. 

Leaves; radical, few and small; of culm 3 or 4; sheaths usually exceeding 
internodes, open above, somewhat scabrous: blades flat or slightly involute, taper- 
pointed, scabrous on both sides, 1 to 1^ lipes wide, 3 to 5 inches long; ligule mem- 
branaceous, truncate, lacerate, 1 line long. 

Inflorescence a rather narrow, contracted, close, erect, or flexuous panicle, 4 to 
G inches long, included or but slightly exserted; branches mostly in threes, slightly 
s])reading, i to 1 inch long, bearing pedicellate spikelets; crowded along their 
entire length. 

Spikelets obovate, 3- to 4-flowered, upper one sterile, small and atertive, 2 to 
2i lines long; first glume narrowly lanceolate, acute, herbaceous, hispid on keel, 
3-nerved, ^ line wide, 2 lines long; second glume oblong-lanceolate, 5-nerved, twice 
as wide as the first; internode of racliilla slender, curved, articulate above, smooth, 
i line long; floral glume lanceolate, with two attenuate teeth at apex, scarious, 
scabrid, 14 to 2 lines long, obscurely 3-iierved, mid-nerve excurrent in a slender 
awn 2 to 4 lines long; palet narrowly linear, lanceolate when spread out, thin. 
2-keeled, 1 line long, not inclosed in floral glume. 

Orains, none found in the specimens examined 

Plate XXI; a, spikelet; ?>, empty glumes; c, floral glume; d, palet. 

This differs from T. inff'mtpfani Buckl. in its heavier panicle, shorter tcetli of 
the flowering glume, and the higher insertion of the awn. Both species occur in 
Texas, 
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TRISETUM INTERRUPTUM Buckley. 

Hani slender, tnfted, annuaU rather glanoonB throughout. 

Boots nnmeroos, fine. 

Cfdms ascending, geniculate, branching, terete, smooth, 6 to 18 inches talL 

Leases of radical shoots numerous, with smooth or oinerous-pubeacent sh< 
and flat blades, hispid above, :8 to 3 inches long; of culm 3 to 5; sheaths 
little shorter than intemodes, smooth or somewhat scabrous or pubescent; b1 
flat or involute, scabrous, 2 to ft inches long; lignle membranaceous, lacei 
obliquely truncate, 1 line long. 

Inflorescence a narrow, somewhat interrupted, erect or flexuous panicle, 3 
5 inches long; branches in S's or 3's of unequal length, i to 1 inch long. 

Spikdets sessile, obovate, 3- to 4-flowered, upper one sterile or small and 
tive, 2 to 2i lines long; first glume oblanceolate, acute, herbaceous, hispid 
keel, 3-nerved, li to 2 lines long; second glume same, but twice as wide 
5-nerved; intemode of rachilla curved, glabrous, \ line long; floral glume lan< 
late, rounded on back, scarious above, rigid, smooth, about 2 lines long, S-nerved, 
ending in 2 slender teeth, 2 lateral nerves uniting above with the midnerve and 
forming above the middle a slender hispid awn, 2 to 3 lines long; palet narrowly 
linear, wider at top, lanceolate when spread out, thin, smooth, 2-keeled, cleft i^ 
.apex, standing out of floral glume, 1 line long. 

Ghrain yellowish, opaque, elliptical, flattened, 1 line long. 

Plate XXII; a, floral glume, side view; b, palet; c, spikelet; d (marked a in 
plate), empty glumes. The floral glume, a^ is not well figured* 

Abundant in Texas. 
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No. 23. 

CHLORIS SWARTZIANA Doll. {Chloris petrcea Swz. non. Thi 

{Schultesia petrcea Spreng. ) {? Eustachys petrcea Desv. ) 

Plant i)erennial, from short rootstock, light green or more or less pi 
throughout. 

Culm erect, or genticulate and spreading below, frequently branched, 
compressed, smooth, 1 to 2 feet tall. 

Leaves; radical, with closely compressed, smooth, equitant, divergent sh< 
and flat or folded blades, round-pointed, scabrous on the edge, 2 lines wide, 
10 inches long; of. stem 3 to 5, sometimes opposite; sheaths compressed, h 
smooth, shorter. than internodes; lower blades like those of radical leaves 
shorter, and upper ones reduced to nearly none; ligule a minute, ciliate, membi 
ceous fringe. 

Inflorescence a digitate cluster of 3 to 6 sessile, linear, erect, slightly spi 
spikes, 2 to 3 inches long, bearing the crowded sessile spikelets in two rows o&j 
side of the slender, scabrid rachis. 

Spikelets 2-flowered, upper flower sterile; first glume broadly ovate-i 
smooth, 1-nerved, scarious, i line long; second glume obovate, 2 minutely toot 
lobes at apex and a short hispid awn formed by the excurrent nerve, hispid on 
f to 1 line long; floral glume, rotund, broadly acute, or rounded and mucronate,' 
coriaceous, brown, ciliate, pubescent on the lower two-thirds of the single nerve, 
smootli a))ove; pal et ovate-lanceolate, convex, obscurely 2-nerve<l, 1 line long; ster- 
ile flower a broadly ovate, truncate glume, folded triangular, brown, ^ line long. 

Grain translucent, creamy-white, triangular, i line long, falling with spikelet 
intact except the empty glumes which are left on the rachis. 

Plate XXIII; a, spikelet; b, floral glume, sterile flower, stamens and stigmas; 
c, second empty glume; d, first empty glume; palet not shown. 

Low grounds near the Gulf, from Florida westward to Texas. 




CHLORIS SWARTZLi^A,DaU 



No. 24. 
TRICHLORIS PLURFLORA Fourn. 



Plant rather coarse, somewhat glaucous throughout or purplish in thQ innoN 
escence. 

Culms few, from loosely tufted, slightly bulbous base, erect, solid, terote, 
smooth, rarely branching, 2 to 3 feet talL 

Leaves; radical and from sterile culms, numerous, with loose sheaths, and fl^t, 
taper-pointed blades, 3 to 4 lines wide and 8 to 10 inches long, scabrous above m^nd 
below, with scattered hairs near the ligule; of stem 5 to 7; sheath equaling ^^ 
exceeding internode, loose and open above, smooth; blade like that of the radic?^ 
leaves; ligule a row of rusty, fine hairs i line long. 

Inflorescence an obovate panicle of 10 to 15 slightly spreading, narrow, sessiJ® 
approximate spikes, scattered one or two in a place along the short rachis. Spik^^ 
unilateral, rachis hispid, 2 to 4 inches long. 

Spikelets nearly sessile, with 3 or 4 flowers, the tipper ones sterile; first gluic^-® 
narrowly-lanceolate, terminating in an awn-like point, hyaline, about 1 line lon^^' 
second glume larger, 1^ to 2 lines long; floral glumes narrowly-lanceolate, scabrou^^* 
ciliate on the margins, 1-nerved, 2 lines long, terminating in 3 hispid awns, middl 
one 4 lines and lateral ones about 1 line long; palet lanceolate, acute, 2-nerv( 
Hyaline margins infolded; upper st^ile glumes same as floral glumes but smalle^^ 
and lateral awns sometimes minute. 

Grain yellow, narrowly triangular, i line long. 

Plate XXIV; a, spikelet; b, floral glume; c, palet; rf, empty glumes. 



Texas to Mexico. 



No. 26. 

TRICHLORIS VERTICILLATA Fourn. (Cfhtaropsis Btanchardi 

Qay in Herb.) 

jPian^pereuuial, mostly glaucous^ or light-green, or purpHdi in the infloreecei 

Cvlms tufted from somewhat balbons base, erect or sometimes prostrate' 
and rooting at the lower nodes, terete, solid, smooth, 1 to Si feet tall. 

Leaves; radical and from sterile culms, withcompreitsed. hairjr-f ringed si 
and hispid, flat or somewhat revolute, slender-pointed blades 3 to 8 inches long; 
stem usually 4; lower sheaths equaling nodes, upper ones often much shorte^| 
striate, hispid, hairy along the margins, blade flat or V-shaped with revolute mar* 
gins, hispid above and below mid with scattered white hairs above the ligule, whicl 
is a dense row of fine white hairs i line long. 

Inflorescence an umbellate cluster of 8 to 13 or more narrour^ sessile, slightly' 
spreading spikes, 3 to 4 inches long, with the spikelets narrowly-sessile in two 
rows on one side of the hispid raclus. I 

Spikelets lance-linear, with one fertile and one sterile flower; first glume linear- 
lanceolate, acute or short awned, hyaline, 1-nerved, i to i line long; second gli 
ovate, } line long, with an awn of equal length; third or floral glume nai 
lanceolate, scabrous on back, obscurely 3-nerved, H lines long, terminating in 5 
scabrous awns 5 to 9 lines long; palet lance-linear, ciliate at the rounded apex, 
hyaline, 2-nerved, 1:^ lines long; fourth (sterile) glume, cylindrical, filiform, 1 line 
long, terminating in 3 hispid awns 3 to 6 lines long. 

Grain lance-elliptic, triangular in cross section, translucent, light yellow, with 
light orange chit, falling with the spikelet, entire except the persistent empty 
glumes. 

Plate XXV; a, and ft, spikelets enlarged. 




Texas, Arizona to Mexico. 
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No. 26. 
SCHEDONNARDUS TEXANUS Steud. {Lepturus panicnlafus Nuii.) 

Plant a low straggling annaal. 

Culm tufted and branching at base, spreading, slender, terete, or compressed, 
hollow, minutely pubescent. 

Leaves; radical and from radical shoots, numerous, folded, spirally twisted, 
with short, cartilaginous points; of culm 1 or 2 equaled or exceeded by those of 
the base; slieaths loose, compressed, open above; blades flat or folded, spirally 
twisted, smooth, 2 to 3 inches long; ligule ovate, acute, lacerate, decurrent in sca- 
rious margins down the sheath. 

Inflorescence a loose racemose panicle, the spikelets sessile and appressed in 
excavations in the horizontally spreading branches, which are 1 to 4 inches long, 
alternate and distant on the triangular hispid rachis. 

Spikelets 1-flowered, narrow, 1^ to 2 lines long; first glume lanceolate, some- 
times toothed on the margin, scarious-margined, J line long, sometimes 1 sided, 1 
prominent hispid nerve, sometimes excurrent in an awn one-half as long as the glume; 
second glume same but nearly twice as large; floral glume narrowly lanceolate, 
acute or mucronulate, 3-nerved, rounded on back, hispid .on the midnerve, slightly 
[mbescent at base, 14 lines long; palet ovate, obtuse, or slightly toothed, round on 
back, hyaline, 2-nerved, H to 1^ lines long. 

Grain dark reddish, translucent-amber, with darker oblique chit extending 
one-third way from base, narrowly cylindrical, 1 lino long, falling free or Avith 
disarticulate branch. 

PLAT^: XXVI: a., branch with spikelets in position; />, spikolet; c, second 
empty glume; d, first empty glume; f, palet; /, floral glume. 

Texas to Arizona, northward to Dakota and British America. 




Vo. ST. 
PAPPOPHORUM APERTUM Himro, fn Harik 

flatU per^mial, loosely tafted with somewhat bnllxms Iwse. 

Culms erect, not branched, Holid, terete, fmiooth, 18 to 30 inches taU. 

Leaves; radical few nud small; from radical ehoots, wltli slightly ki^il 
sheaths, aiid narrow, iiivolute blades, i to 10 iucboB long; of culm 3 or 4: ichmlti 
nearly oqtialing or often G!c<;eeding tntemodes, slightly hispid; blade involute, kis- 
pid above, i lines wide with long tapering point, 6 to 10 incheH long; ligule a rstbct j 
oODspicuouB, loose hairy fringe li to 2 lines long. 

Inflorescence a close, linear, spike-like, panicle, 6 to 10 inchsH long, with Ami 
branches below, none above, often included at baae. 

. Spikt^eta oblong, 3-flowered (upper one sterile), 2 lines long, on aiuxi biqil 
pedicels less than } line long; first glume lanceolate scute, carinate, hyaline, ^ 
nutely hispid on keel, 1 -nerved, 1} lines long; ttecoud glume same but i line longv; 
floral glumes vasiform, nearly square unrolled, pubescent especially below, I fiM 
long, 7-nerved, each nerve terminating in a hispid awn 3 lines long, and altuml 
ing with these are 7 or S slightly smaller awns; sterile glume mmilar but half ■ 
large and raised on an intemode of the rachilla i line long; palet lanoeol^e, laeo^ 
ate at apex, S-keeleil, Ij lines long. 

Oraiti narrowly lanceolate, light brown, 1 line long, falling with the entire 
spikelet, except the persistent empty glumes. 

Plate XXVII; «, spikelet; fc, empty glumes; c, floral glume; (f, palet; f, ster- 
ile upper flowe" 

There is a variety of this species with much looser inflorescence, the lower 
branches 1 to 2 inches long, flowering mostly to the base and subdivided; spikelete 
purpli^li. 

Western Texas to Arizona. 



PAPPOPHORUM ^VRIGHTII Watocm. (P. bontOe Torr. non GriaeliL) 

Hant peremuol (F) from densely tufted, bnlboiu ban. 

Boots fibrous, flemotia. 

Cvhn» erect or aaoeDding, genionlate at ike lower nodea, brancihiiijr, dender, 
Botid, terete, minntelypabeBoent with lon{[ white haire at the nodes, 10 to 16 inches 
talL 

Leai/ea of radical shoots muaerons, ntinately pabeecent, blade fliif orm-involnte, 
9 to 4 inches long; of calm 4 to 6;8heatluiiihorter thantheintemodeB, loose, open; 
blade filiform-inTolnte, 1 to 8 intiheB longrUgnle a dense line of hairs i inch long. 

Infioretcence a compaot, spike-li^ paniale, 1 to 8 inohes long, simple, or with 
nnmerons short appressed branches, below. 

SpikeUts on short hispid ppdioels, abont 8-floweied, 1 line long; empty glumes 
lanceolate, aontish, S-uerred; hyaline, sparady pubesoent, } line long; second 
glume same but i longer; floral glumes broadly ot^, pubesoent, 1 line long imd 
nearly as broad; 6 nerves terminating in feathered awna 1^ lines long, purple at 
base, 4 similar intermediate avna alternating; sterile glume -similar but smaller 
and raised on a longer intemode of the rachilla; palet elliptical, hyaline, 2-keeled. 
nerves rather inconspicuous, } line long. 

Grain about oval, dull-yellow, falling with the floret. 

Plate XXVIII; a, spikelet dissected; b, sterile flowers; e, floral glume; d, palet, 
Texas to Califoniia and Mezioo. 



COTTEA PAPPOPHOROIDES Eimtli. 

Planl perennial from a short, scaly rootstock,' light green or often purplish in j 
the infloreeenoe and lower sheaths. 

Culms loosely tnf ted at base, erect or somewhat spreading, branching, hollow, 
terete, pubescent, 1 to 2 feet tall. 

LeaveSj-'vadical and from radical shoots few and small; of culm 7 to 10, sheaths 
dose, minutely cinerous pubescent, nearly equaling or usually exceeding the inter* 
nodes; blade flat or involute toward the tapering point, somewhat scabrous <m 
both sides, li to 3 lines wide, 3 to 6 inches long; ligide a minute hairy fringe. j 

Injhrescence a rather close, or becoming loose, lanceolale or narrowly pjrra- 1 
midal panicle, 3 to 6 inches long, peduncle but little ezserted, rachis pubescent, 1 
nearly terete; branches mostly alternate, ftower-bearing nearly to the base, slightly < 
spreading, 1 to S inches long, bearing the spikelets on short pubescent pedicels.. 

Spikdeis obovate, flat^ 7- to 10-flowered, 8 to 4 lines long; empty glumes oblong 
or oblong-oyate, nearly equal, % lines long; first glume irregularly 3-tootlied at 
apex, about 13-neryed, pubescent 'on back, margins hyaline; second glume acutish 
or short awned, about S-nerved, with hyaline margins, le» pubescent than first 
glume; floral glumes obovate, 1 to 1^ lines long, pubescent especially at base, about 
15-nerved, cleft above into 11 narrow divisions, the outer more deeply cleft, and 
ciliate on the margins, with long white hairs, each terminating in a hispid awn i to 
H lines long; palet lanceolate, with 2 pubescent nerves continuing and connivent 
about the cleft apex, narrow hyaline margins infolded, li lines long. 

Grain, dull whitish yellow, oblong, slightly curved, falling with the disartic- 
ulated spikolet or easily escaping free. 

Plate XXIX; a, spikelet; 6, empty glumes; c, floral glumes; c*, part of apex 
of floral glume enlarged; rf, palet; d*, apex of palet. The figure 6 does not show 
the full number of nerves. 

Texas to Arizona and Mexico. 





SCLEROPOGON KARWINSKIANUS Benth. {Lesourdia Fourn. jr:r - 

Plant perennial, fi'oui horizontal rootstock, culnis of the season often risim s «r-! 
from ])ranches thickly covered with pubescent scales which are the bases of t7 . 
leaf sheaths of previous seasons; new growth, rather glaucous throughout. 

Culm ascending, slender, terete, smooth, branching below, to 12 inches t; 

Leaves of sterile (!ulms, and radical, numerous, with flat blades 1 to 2 inch 
long; of culm 2 or 3; sheaths usually much shorter than internodes, close, smool 
blade flat or folded, hispid on the back of the midnerve toward the rigid point 
line wide, 1 to 2 inches long; ligule a dense row of minute stiff bristles, i line loi 

Inflorescence unisexual, flowers on distinct culms. Male flowers forming a sho 
close jjanicle of 5 to 8 spikelets on short pedicels, often subtended by a 
bract on the rachis. Si)ikelets lo- to 3()-flowered, 2 to 3 lines wide, \ to li incl 
long, rachilla glabrous, internodes J line long; first and second glumes equal, \\^ 
rowly lanceolate, acute, carinate, scarious, smooth, l-nerved, 2 lines long; floi 
glumes lance-ovate, acute or often with short awn and 2 or 4 teeth at apex, sc& 
ous, 3-nerved, smooth, 2^ to 3^ lines long; palet oblong, flat, with margL: 
infolded, scabrous on the two nerves. 

Female flowers forming an irregular narrow panicle of 3 to 7 few-flowei"^3c3 
spikelets, each subtended by a narrow bract; first glume narrowly lanceolate, wi^li 
long, tapering point, smooth, obscurely 5-nerved, 4 to 6 lines long; second glucKX^ 
lanceolate, smooth, 3-nerved, G to 8 lines long; internodes of rachilla 1 line loim ^i 
stipe bristly pubescent; floral glume linear, 4 to 5 lines long, the 3 nerves temrrmi- 
nating in slender twisted awns, 2 to 5 inches long, with membranaceous expa^:*^" 
sions at the sides between ciich awn; palet lanceolate, acute or somewhat lacer»- ^-^ 
at the apex, his2)id on the 2 nerves above, scarious margins f olding'closely over tl * ^ 
grain, 4 to 5 lines long. 

Grain light amber color, cylindrical, bifid at top, 2 lines long. 

Plate XXX; 1, staminate plant; 2, pistillate plant; a, staminate flower; 
pistillate s])ikelets i)artly dissected and the awns cut oflE; c, floral glume of pisti 
late flower spread out, dorsal view. 

Western Texas and Arizona to Mexico. 




MUNROA SQUARROSA Torr. {Cnjp.sis tqimrrMa Xnlt.) 

liniil nimiiiH, liiw, (jluucdiis, ni<irf- ur Ii'sm WfH>ly thi'i>ii};hiiiit ar Blaliniat i-iiff' 
lit I.hf mules. 

Wf«>/ «l.-u(!f>i-. filiroim. 

f'»/mj(tiifUxi.i«pifinnii«;. oftPTi prHstnito. rascieuUtfly liranchwl, itriiiiarj-ii*"!- 
2 to 4 iiicliM long. so(^on<itti7 nhort^r, uhIcpJ inturiioileu striat«, uiiKolitr. ami l»»i'i 

LraefH ; mdioil nnd from »tf>nle oulmii numemiis, with fiat bladw t t<> t ii^- '' 
loug ; of attiiii wrvfral, cruwdwi withtlip siiiki-leUwttht- no»le», oremlsof liniitcb— 
Hhi-atliH uhort, niKmbraiiHCfoiiM. T-ihtvihI. cilhttu : lilitdc H»t. Itii<|ii<l. ciliAli-. iti-nt--. 
i U\ 1 iuch long ; ligale a row of sliort, finn hairs. 

InfliufKi-fnrMa hidilon in the tllfts of leavi'S st tho nnd«*» am] pmU of branrh.-. 

S[iilcrlffH :Ui<) ."i-UowprwI, cniwiled in dfiiisc clustoVBat th("ap«siif tbt'liramij'- 
tir»t ;u;liiiiic iiriiniwly hiuncolatH, hyaline, 1-nprvpil. 1} lines Icmg; sea-und jjIii-.h' 
Banii> but I lino Ifingtir ; fliHiil^glnuics herb«<'.w>n«, ttwoming roriarwiUi*. S-nt-n- 
tuftH i)f |Jul)n>K'i'ncw oti latt'rnl m>rv-t^ and umr bum uf kwl, ontirv or S't<M>llK^ 
y to 'ii linrfllnng. theeiMitml nervi'i-xcnrrunt in n uliovt uwn : imh't narniw. h>Mlii»ft3 
pubescent on tho two nervea complicate ; upper flower in spikeleta usually sltrile. 

(Iriiiii (raiirtliicent, Pivam-white, lance-oval, i to i line long. 

Pi.ATK XXXI; 1, chiat-er of spikelets; ^.spikelct; 3, second empty glnmi': 
4, first empty glutnt>; .1, floral ghime. side view, and fi, same spread out, dnr«l 
view ; 7, i)alet ; X, pistil ; ft, mature grain. 

A low, tufted grass growing on elevated plains from Mexico to British America, 
usually iissociated with Bucldoe daclyloideB, but not liked by cattle. 
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TRIODIA ACUMINATA (Monro.) Yasey. (TWeuapu atmminata Mnmo ia 
Herb.) 

Mani smmal or Bbort-liTed perauiial, tufted iriXh rather balbons basa 

Ovims erect, deader, not brancbing, sllgbtly compreesed, smooth or sparsely 
pabeecent, 6 to IS inches talL 

Leaves ; radical, numerons; with abort, tapering, oompr ooo ed sheaths, and 
flat or folded, abrnptly pointed, pubesoent bladfls, S to 8 inches long; of calms % 
or 3 ; sheaths mostly shorter than intemodes, close, nearly smooth ; blades like 
those of radical leaves but shorter ; lignle a minute, bristle-like fringe. 

Infonaoenee a contracted, close head or panicle, 1 to 3 inobes long, light colored 
or oftmi purplish, composed of 7 to IS nearly seasile, densely flowered spikelets 
or branches, i to f inch long, sometimee intfompted below. 

£|pifteZeto lanceolate, compressed, 9- to 12-flowsred, 8 to 3 lines wide, S to 7 lines 
long ; intemode of pnbesoent rachilla less than \ line long ; first glome ovate^ 
acuminate, or awl-pointed, oarinate, soarioos, smooth, l-nerred, 2 to 3i lines long; 
second glnme same bnt nearly ^ line longer; floral glames ovate, aCtuninate, 
slightly obtuse or somewhat 2- toothed at apex, carinate, membrauceous, pubescent 
on the 3 nerves at base, 3 to 2i lines long, % lateral nerves marginal, midnerve ex- 
current in a short slender awn ; palet lanceolate, finely pubescent on the twu prom- 
inent keels and at base, 1 to li lines long. 

Grain irregularly spindle shaped, light-green, i line long. 

Pla'"E XXXII ; a, spikelet ; b, empty glumes ; c, floral glume ; d, palet. 
Texas to Arizona, and Mexico. 



No. 88. 
TRIODIA ALBESCENS (Mniura). (TWeiMpts aWeaeeM Mnnro in HerU) 

t 

Plant perennial, with slightly thickened hasei smocyth and often g^lauooiM 
tliroughout. 

Roots coarse. 

Cidms loosely tufted, erect, solid, terete^ not branching, Iff to 30 inches talL 

Leaves; radical, sheaths short and open; blades flat or folded, inirolute, slen- 
der-pointed, 3 to 3 lines wide, 5 to 13 inches long; of cnlm 2 to 4, sheaths shorts 
than intemodes, open above; blades like those of radical leaves; lignle a dense line, 
of short, fine hairs, 

Injlorescefwe a slender, contracted, close panicle, somewhat intermpted below, 
erect or slightly nodding, i inch wide, 4 to 8 inches long; branches appressed, un- 
equal, i to li inches long, bearing along their entire length rather crowded short- 
pedicelled spikelets* 

Spikdeis oval, compressed, 8- to 12-flowered, 9^ to 8 lines long and f as wide; 
first and second glumes nearly equal, second, slightly lai^fer, broadly ovate, 
acute, carinate, hjraUne, smooth, 1-nerved, H lines long; intemodes of rachis 
curved, i line long or lejs; floral glume broadly-elliptical, 3-nerved, emarginate or 
nearly entire, hyaline, smooth, or nearly so, midnerve slightly if at all exciirrent, 
lateral nerves not marginal; palet broadly ovate, obtuse, 2-keeled with the mar- 
gins folded flat, li lines long. 

Orain elliptical, yellow, i line long. 

Plate XXXIII; a, spikelets; 6, empty glumes; c, floral glumes; d, palet. 
Texas and New Mexico. 







TRIODIA ERAGROSTOlDES Vaaey & Scrib. 

Fiant annual or short-lived perennial, with slightly thickened base. 

Culms erect, hraachtng, solid, terete, smooth, 2 to 3 feet tall. 

Leaves; radical, few; of culm 5 to 9, sheatha osaally ezceediag the internodes, 
rather loose and open abore, striate and slightly scabrous, blades fiat or involute 
toward the long tapering point, scabrous on both sides, 'i to S lines wide, to 10 
inches long; ligule membranaceoos, truncate, lacerate, tawny, 1 line long. 

Inflorescence a loos6, spreading, lance-ovate, or pyramidal, erect or drooping 
panicle 8 to 13 inches long; raoQis angular, hispid near top, branches mostly 
alternate, slender, scabrous only toward the extremities, sometimes reflexed at 
maturity, 3 to 6 inches long, bearing the nearly solitary spikelets on slender, scab- 
rous pedicfels 1 to 3 lines long. 

Spikelets oblong-ovate, compressed, 7- to S-flowered, 3 to 3 lines long; first 
glome linear-lanceolate, acate or acuminate, l-nerved, 1 line long; second glume 
ovate-lanceolate, acuminate and longer; iutemodra of slender glabrous rachills 
articulating above, i Une long; floral glumes oblong, truncate or slightly 3-lobed. 
mucronate, rounded on t)ack, membranaceous, often purplish, pubescent near the 
base on the 3 nerves, lateral nerves near the margins, I line long; palet lance- 
oblong, truiiciite, minutely ciliate, membranaseous, smooth, 2-keeled, Scarcelj" I 
lirio long. 

Oram oblong, angular, 2-liorned at apex, opaque, brown, falling with spike- 
let, usually disarticulate above empty glumes, 

Plate XXXIV; 6, spikelet enlarged. 

Florida, Texaa to Mexico, A large leafy grass which promises to be 
ble in agriculture. 



PLATi: XXXIV 




No. 35. 
TRIODIA GRANDIFLORA Vasey. 

Plant perennial, with tufted bulbous base, rather glaucous or minutely ci nerous- 
pubescent throughout. 

Culms slender, erect, not branching, often geniculate at the hairy nodes, terete, 
sparingly pubescent, 1 to 2 feet tall. 

Leaves; radical, numerous with cpmpressed, equitant, hairy-fringed sheaths 
and fiat or folded, white-margined^ pubescent, obtuse or abruptly pointed blades, 
2 to 4 inches long; of culm 3, rarely 2 or 4; sheaths half as long as internode, 
close, slightly pubescent or nearly glabrous; blades like those of radical leaves bat 
upper ones shorter and erect. 

Inflorescence a close, contracted, head-like white panicle, composed of numer- 
ous, nearly sessile branches, 1 to 2 inches long; rachis and branches somewhat 
pubescent, or scabrous. 

Spikdets nearly sessile, oblanceolate, compressed, 4- to 6-fiowered, 2 lines wide, 
4 to 5 lines long; firot glume lance-ovate, acute, carinate, membranaceous, minutely 
scabrous on keel, 1-nerved or sometimes 3-neryed on lower spikelets, 2 to 3 lines 
long; second glume same, but ciliate at base, always 1-nerved, and 1 line longer; 
floral glume lance-ovate, obtuse and minutely ciliate, or with 2 narrow lobes at 
apex, pubescent below, profusely ciliate, 3-nerved, 2 to 3 lines long; hispid raid- 
nerve excurrent in an awn \ to I line long; palet broadly lanceolate, pubescent at 
the base and on the 2 prominent keels, 1 to H lines long. 

(hxiin not i>resent in the specimens examined. 

Plate XXXV; a and ft, floral glumes showing the extremes of variational 
the apices; c, palet. 

This species has been called T. avenacea H. B. K., from which it differs in its 
much larger size, and in its flowers, as is shown by a comparison of the figure in 
H. B. K. 

Western Texas to Arizona and Mexico. 
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No. 36.' 
TRIODIA NEALLEYI Vasey. 

Mont perennial, tufted, with a bulbous basa 

Cidma erect. Blender, not branched, terete, smooth, 1 to 3 feet high, nodes ciliate. 

L^vea; radical with pubescent, fringed, scarious-margined sheaths, tapering . 
into narrow, folded, nearly smooth blades 3 to 6 inches long; of culm 3 or 4., sheaths J 
close, smooth, lower ones equaling or exceeding intemodes, upper tnach shortei^. j 
blades flat or folded, nearly smooth, 1 to 3 inches long; lignle a narrow, callons ' 
line with a loose fringe of hairs. 

Inflorescence a dense spike-like panicle, white, 1 to Si inches long, the branches 
i to 1 inqh long, alternate, closely appressed. 

Spikelets broadly oblanceolate, compressed, li to 2i lines wide, 3^ to 3 lines, 
long, 4- to 7-flowered; first glume ovate, acute, carinate, translucent, smooth, about 
S lines long; second glume same, but i line longer; floral glomes oblong, truncate, 
translucent, prof nsely ciliate on the margins and pubescent on the back below, 
5!-lobed or cleft one-third way to base, the two minutely ciliate lobes equaled or 
exceeded by the intermediate awn, 3-nerved, lateral nerves marginal; palet lance- 
olate, strongly arched, thin, pubescent on the two prominent keels. 

Grain jiale translucent-green, shaped like the quarter of a sphere with brown- 
ish opaque jirnjection extending along the axis, i line long. 

Plate XXXVI; a, spikelct; b, empty glumes; c, floral glume, dorsal and sido 
view; (I, palet. 

Thus far collected only iu Texas, by G. C. Nealley, for whom it is named. 
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No. 87. 
TRIODIA PULCHELLA H. B. E. (Ordlepis puleheOa Kth.) 

PtarU a low, tufted pereonial, with bulbous base, arising from a slender creej»- 
iog rootetock. 

Cvims spreading, f asciculateljr brancbed, at tbe extremity of long, naked inter- 
nodes. 

Leaves,- radical and of culm alike, numerous, clu^red at the base, and around 
tbe fascicles of branohes leaving the intemodes naked; sheaths short, open, taper- 
ing, BCarious; blades narrow, folded and involute; bgule a minute fringe, decnrrent 
down the membranaceous margin uf the sheath. 

InfioreseeTiee, small clusters of light-colored spikelets terminating the short 
clustered branches. 

Spikdets lanceolate, compressed, 7- to 10-flowered, 2 lines wide, 3 to 4 lines long; 
intemode of rachilla articulate below, i line long; first glume lauce-ovat«, acumi- 
pato, carinate, hyaline, smooth, l-nerred, 2 to %i lines long; second glume same 
but i line longer; floral glume oblong, 2 lines long, cleft above half way to base or 
more, making 2 long narrow margined lobes, between which the midrib is extended 
as an awn longer than the lobes, 3 lateral nerves nearly marginal, profusely ciliate, 
pubescent below; palet oblong, truncate, thin, pubescent below, and on the 2 k^Is. 

Grain jwar shaped, translucent, light yellowish color, with opaque, brownish 
basu i line long. 

Plate XXXVIl; 1, young plant; 3, plant in flower; 3, at maturity; a, spikelet; 
ft, empty glumes; c, floral ghime, dorsal and side views; d, palet. 

Texas to California and Mexico. 
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TRIODIA STRICTA (Nntt.) Vimey. {THouapia atriala Thnrb. WindaoHa 

HafU otMcao, appuent^ perennial, gUbrooi tiLTonglunit enjept near ihs 
Ugale. 

Chdma erect, few in a place, tafted, with sterile oolnu at baae, not branched, 
terete, thick, S to 8 f eet talL 

Leaves; radical and from radical shoots nnmarona, the long iKpering sheatha ; 
otmtinnuig with bnt slight oonstriotion at the ligole, into the flat or inToInte smooth ] 
blade, 8 lines wide, 8 to 19 inches long; of onlm 4 or 8, sheaths nsaaUy exceeding 
the intemodes, open above, blade like those of radical leaves, ligole an inoonspio- 
nons, tawny fringa 

■Ii^oTeBeenoe a constricted, dnue, erect, spib-Ute panicle, i to 19 inches long, 
branches sessile, alternate, appressed, i to 1 indl long. 

SpUcdeta nearly sessile, oborate, compressed, 1^ to 8-flowered, 1^ to 8 linei 
wide, 9 to H Hues long; first and seoond glnmes equal, narrowly lanceolate, longir 
than the spikelet, aonte, or irr^nl^ly toothed at apex, oarinate, membrauaoeons, 
smooth, 1-nerved, 3 to 3 lines long; floral glnmes oblong, toothed at apex, obtose, 
membranaceous, 3-nerved, lateral nerves nearly marginal, middle one slightly 
excurrent, all pubescent below, 1 to li lines long; polet elliptical, obtuse, arched, 
thin, the 2 keels minutely velvety pubescent. 

Grain obovate, 3-homed at summit, opaque, yellow, } line long. 

Plate XXXVIII; a, spikelet; b, empty glumes; c, floral glume dorsal and 
side views; d, palet, dorsal and ventral views. 

Louisiana to Texas and Indian Territory. 



No. 39. 

TRIODIA TEXAN A Watson. 

i 

i 

Plant perennialy with somewliat bulbous, tufted base. j 

Culma erect, simple or sparingly branched, slightly geniculate, terete, slightly j 
pubescent, li to 2 feet talL 

Leaves; radical numerous, with short, smooth sheaths and involute blades 3 
to 6 inches long; of culm 3 or 4; sheaths usually exceeding intemodes, close, nearly 
smooth; blades flat or becoming involute, slender, pointed, smooth or slightly 
pubescent, 2 or 3 lines wide, 6 to 10 inches long; ligule a minute fringe with longer 
hairs at the sides. 

Inflorescence a loose, nodding or flexuous panicle, 3 to 5 inches long; brandies 
mostly alternate and spreading, slender, smooth, 1 to 2 inches long, divided and 
bearing beyond the middle 3 to 5 or more pedicellate spikelets. 

Spikelets large, oblong, somewhat compressed, purplish, 6- to 9-flowered, 3 to 5 
lines long; first glume ovate-lanceolate, acute or irregularly toothed, carinate, hya- 
line, smooth, 1-nerved, 1 to 1 1| lines long; second glume same buti line longer; 
internode of rachilla curved, glabrotis, articulate above, \ line long; floral glumes 
nearly orbicular, slightly lacerate above, membranaceous, pubescent toward the 
base of the 3 nerves, 2 lateral nerves not marginal, about 2 lines long; palet broad 
at base, narrowed above, obtuse, 2 keeled, smooth, If lines long. 

Plate XXXIX; a, spikelet; 6, empty glumes; c, floral glume; d, palet, ven- 
tral view. 

Louisiana to Texas, New Mexico and Mexico. 
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No. 4a 



TRIODIA TRINERVIGLtJMIS (Monro) (Trieuapia Mnervighmia Muuo 

in Herb.) 

Hani perennial, with aUghily thickened tufted baee. 

Oulma erector geniculate below, rarely branching, terete, hispid, S to 3 feet taD. 

Leaves; radical and of radical shoots numerons, with loose, pubescent sheatiia, 
and involute, hiapid, often pubescent blades, 3 to 6 inches long; of culm 4 to 6;| 
sheaths longer than intemodes, open above, upper ones nearly smooth; blades liUl 
those of radical leaves; ligule an inconspicuous fringe. 

Jfi/IofesoefMe a narrow, erect, spike-like panicle, 4 to 8 inches lon^^; branchei 
erect, simple, almost appressed, i to 2 inches long, or often reduced to sing^ 
spikelets a little distant^ or interrupted. 

Spikekta oblong or oblanceolate, but little compressed, 7- to 9-flowered, 8 to S 
lines long; first glume lanceolate, obtuse or nearly acute, carinate, 8cariou% 7- 
nerved, S to 8 lines long; second glume lance-ovate, acute, carinate, scarious, sea- 
bridy hispid on keel, 3-nerved, 2^ to 3^ lines long; intemode of rachilla stout, 
pubescent, articulate above, i line long; floral glumes oblong-ovate, obtuse, emar- 
ginate, mucronate or entire at apex, 3-nerved, pubescent below, lateral nerves 
vanishing before reaching the margin, palet ovate, obtuse, pubescent on tbe 2keels, 
li lines long. 

Qrain ovate-conical, deeply hollow on one side, dark-brown, punctate, 1^ lines 
long. 

Plate XL; a, spikelet; &, and &', empty glumes; c, floral glume dorsal and 
side views; d, and ^, ptJet, ventral and side views. 

Prevails throughout Texas, westward to Arizona, and northward to Colorado. 
Apparently not of great agricultural importance. Tricuspis mutica Torr. apx>ears 
to be a smaller form, with shorter, interrupted panicle. 



No. 41. 
DIPLACHNE FASCICULARIS P. B. {LepfochJoa fasciculaHs Gray.) 

Fiant annual, glaucous or light green, more or less purplish on the sheaths 
and inflorescence. 

Roots numerous, coarse. 

Ctdms few, loosely tufted at base, erect or decumbent, branching, striate, 
smooth, 2 to 3 feet tall. 

Leaves; radical and from sterile culms with thin, smooth, striate, equitant 
sheaths and slender involute, slightly hispid blades, 1 line wide unrolled, 6 to 12 
inches long ; of stems 3 or 4 ; sheaths usually exceeding intemodes, smooth ; blade 
like that of radical leaves, upper one exceeding panicle and sheathing its base ; 
Ugule membranaceous,, triangular, ovate, acute, entire, wider than blade, li to 2 
lines long. 

Inflorescence a loose, narrow, spreading panicle, included at base in upper 
sheath, 6 to 8 inches long ; of many linear, spike-like spreading branches, hispid, 
mostly alternate, 2 to 4 inches long, bearing 8 to 15 nearly sessile, appressed spike- 
lets ; general rachis angular, hispid. 

Spikdets linear-oblong, or lanceolate at maturity, flattened, 6- to 9-flowered, 3^ 
to 4 lines long ; intemodes of articulate rachilla, i line long ; first glume varying 
from ovate-lanceolate to linear, barely acute, or acuminate, hispid on back, 
1-nerved, 1 to 1^ lines long; second glume lanceolate to oblong, longer and often 
somewhat 3-toothed or lacerate at the apex ; floral glumes linear-oblong, acute, 
ciliate on the lower third of the nerve, and pubescent at the base, 1^ to 2 lines long, 
3-nerved, 2 lateral nerves marginal, ending in rather inconspicuous teeth, mid- 
nerve excurrent in a hispid awn nearly i line long ; j^alet linear, with two prom- 
inent pubescent nerves, narrow, hyaline, infolded margins, and truncate or slightly 
rounded, minutely ciliate apex. 

Grain surrounded with rather loose, hyaline pericarp ; salmon pink with small 
garnet scar at base, flat, lanceolate, 1 line long ; readily shelling out of flower as 
the spikelet falls. 

Plate XLI ; a, spikelet ; 6, empty glumes ; c, floral glume, dorsal and side 
view ; d, palet. 

This species presents considerable variation in the spikelets, forming probably 
several varieties. 

It is extensively distributed over the country, both north and south, but be- 
comes abundant in Texas and westward, also in Mexico. 
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No. 43. 
"dTpLACHNE lMBRtCATA(Thurb.)8crib. (LeptochlaaZ 

Plant annual or short-lived perennial from bulbous basfc, somewhat glancooit 
puri>Ii3h ou tlie sheaths ami with dark green panit'lo. 

CtUm^ ttifted, erect, geniculate, branching, hollow, terete, fimootb or minnldy 
Bcabrid near base of panicle, 1 to 3 feet tall. 

Leaves; railical and of railical shoots, numerous, with smooth, tapering, oom- 
pressed shoatlis and narrow, slender pointed, folded or involute, hispid hlAdM^i 
to 8 inches long ; of culm 3 or 4 ; sheaths striate, sliKlitly roughen<--d im upper pv^ 
open abovo, nearly equaling inti)modo ; blade like that of radicAl loavus but uf»- 
^y shorter; ligule membranaceous, ovate, acute, entire, wider than tin hlailp. 
deourrent. 

TnJIoreacence a rather close, narrowly-obloiig panicle, 4 to fi incbei ]nng. of 
aumerous linear branches; rachis angular, hispid: branches lufpid, »I<-ii'i^r 
mostly alternate, slightly aprea^ling, Ij to 2 inclius long, bearing on ttic Iowt.ir»i'J' 
li to 16 nearly sessile, appressed. and imbricate spikelets. 

,'?;»//,vW.v"!iinMr-Ml,l<>ni,'-, 7-U. ]0-t\n\yrwA. V, to ;i lines loiii; Ifs^s thtin ! jf.. 
wide ; internodes of glabrous rachilla articulate, i line long ; first glnme ovatft 
acute, carinate, ciliate, hispid on back, 1-nerved, f line long; second glume ellip- 
tic-oblong, obtuse, often slightly mucronulate, 1 to li lines long; floral glume 
oblong, truncate, with two short blunt teeth at the summit, the mid-ner%'e termin- 
ating in a short mucro, membranaceous, pubescent on the lower half of the lateral 
nerves, 1 line long ; palet lance-oblong, with rounded ciliate apex, two prominMii 
pubescent nerves and narrow infolded hyaline margin, 1 line long. 

Orain light-brown, obovate, falling with flower but easily separated. 

Plate XLII ; a, spikelet ; 6, empty glumes ; c, floral glumes, dorsal and sidf 
view ; (/, palet. 

Texas, New Mexico,- Arizona, and southern Calif omia. 
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No. 48. 
DIPLACHNE-REVERCHONI Vaaey. 

JIihU a low tnfted annnaL 

Ct^mns ez«ct, Blender, not branched, 8 to 10 inches long. 

Leaves at baae, ntimerotis, inrolute, eetoee, smooth, 1 to 2i inches long; of 
onlms 1 or S above base, moBtly exceeded by radical leaves ; sheatiis striate, close, 
smooth; blade filiform, iuvolate; ligale a minute, hairy fringe. 

•Inflorescence a spike- like panicle, li to 3 inches long; tiie nearly sessile, ap- 
pressed spikelets alternate along th? striate slender rachis. 

8pikdeia lonce-linear, 6- to lO-flowered, 3 to 1 lines long; intemode of rachilla 
glabrous; first glume ovate, acute, carinate, membranaceous, 1-nerved, smooth, 1 
line long; second glume oblong, obtuse or obscurely toothed 1 line longer; floral 
glumes li lines long, ovate-lanceolate, membranaoeona, S teeth at apex, 2 lateral 
nerves slightly pubescent at base, vanishing before reaching the margin, mid-nerve 
mcurreut into a minute hispid awn ^ line long; palet linear-lanoeolate, 3-keeled, 
cleft at apex:, minutely ciliate, } line long. 

Orain light amber color, narrowly conical, falling with flower but easily sepa- 
rated. 

Platb XLIII; a, spikelet; b, empty glumes; c, floral glumes, dorsal and side 
views; d, palet. 

Texas to Mexico. First collected by J. Reverchon, Texas. It has been re- 
ferred to D. simplex Doell, from which I think it differs. 
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No. «. 

DIPLACHNE RIGIDA (Munro) VaBey. (LeptocJUoarigidaUimio, MS8.) 

Haiii perennial, from loosely tufted, bulbous base. 

Culms erect, terete, smooth, not branching, 1 to 2 feet tall. 

Leaves; ra^Iical and from radical shoots comparatively few, with short, loose, 
involute, tapering sheaths, and narrow, mostly filiform, involute, rigid, pointed 
blades, 2 to 6 inclies long, pubescent, with few scattered hairs; of stem 2 or 3; 
sheatlis longer than internodes, close, smooth, with blades like those of radical 
leaves ; tigale a prominent tuft of spreading hairs 1 line long. 

Inflorescence a loose, spreading panicle 6 to 12 inches long; ra^^his triangular, 
smooth; branches distant, alternate, spreading or horizontal, triangular, hispid on 
the angles, with tuft of hairs at the axis, 3 to U inches long, bearing 5 to 8 distant, 
Bessile, appressed spikelets. 

Spikeleis oblauceolate, 5- to 9-flowered, 3} to 4^ lines long; first glume lanceo- 
late, acute, carinate, rigid, 1-nerved, hispid on keel, 1* lines long; sc(K>nd glome 
lanceolate, acute, convex, 5-nerved, 2 lines long; floral glumes* lanceolate, acot^ 
barely, if at all, mucronate, rigid, i lines long, smooth, 2 lateral nerves vanishii^ 
before reaching the margin, palet oblong, obtuse, rigid, 2-keeled, ciliate, 1\ lines 
long, becoming strongly arched. 

Qrain oval, reddish brown. 



Plate XLIV; o, spikelet; 6, 
view; d, palet. 



ipty glumes; c, floral glumes, dorsal and side 
Texas and New Mexico, northward to Kansas. 



DIPLACHNE VISCIDA Scrib. 

PInni annua] or short-lived pcrouiiial, fight green nr somewhat purplish on 
fiheutliH and inflorescence, 

Cuhns erect, or low and sprBuding from a tufted hiwe, branching freely, geiu- 
culato, hollow, terete, smooth, 6 to 15 inchos tall. 

Leaves: ra<iical and from radical shoota, few and short; of steniStoS; sheaths 
about equaling internode, comprpHsed, open, smooth; blade flat or folded, with 
slightly involute margins, somewhat scabrous above and below, 3 to 4 inches long; 
ligule membranaceous, truncate, lacorat.e. J line long. 

Inflrjrcscence a rather comimct, narrow, erect panielf, 3 to 3 inches long, 
included at the base; raehis angular, slightly hispid; branches slender, alterualu, 
appressed or somewhat spreading at maturity, i to 1 inch long, bearing C to 10 
appressed, nearly sessile spikelets on the flattened raehis. 

Spikelets oblong, 4- to S-flowereiJ. S to 2i lines long: internode of skntJer 
rachilla articulate below, i line long; first glume ovate, acute, hyaline, scalimus 
on the single nerve, 1 line long; second glume same, scarcely i line longer; floraf 
glumes elliptical-oblong. 1 line long, 3 hyaline lobes or teeth at summit someitliat 
lacerate, lateral nerves nearly marginal, pubescent below, vanishing in the margin 
in very obscure teeth, mucronate awn of mid-nerve i line long; palet uIHptic-obloiig, 
hyaline, with 2 scabrous nerves and shallow cleft apex, minutely ciliate. 

Orain light, opaque amber, with brown scar, elliptic, flattish, i line long, 
falliug with flower or spikelet nearly complete. 



Plate XLV; a, spikelet; b. empty glu: 
%'ioW3; (I, palet. 

New Mexico, Arizona, and Mexico. 



ts; c, floral glumes, dorsal and side 
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ERAGROSTIS CURTIPEDICELLATA Biickloy. 

Plnnf pBPniinial, tufted with tmmerous abortive ciilin^ wt. Iiu1)m(iia Iiom*. 

Riu}Ia c^jftrsc, with (Ipiisp, tawny root haira. 

Ctihits »U>iit, rspisct, rarply branchitig, terwtB, nparly eolid, sninotb, 1 ti. ; 
feet tall. 

/^Miwcs of att'rilo uulms mthei- ituiiiui-oti;«, with more (Pi- \w» invuluto Wwi" 
to « iiiRliF^i long: of Btem 4 to S: sluiatlis uxtMvxIiiiK tlio iut<>niodiw. opvn niul rail ' 
loow! iibuvt!, itmooth or witli few scattered hairs along the expo«p(l inariniu; Wn I 
iiivuiuti' toward the t»p(!riiig point, 2 to 2i lines witle. i to ti inchwi lonn. ann-ili 
riKid; ligule and throat, a row of (ln« hairs 2 to aj lines long; ahrmthit and !<■« 
sides of leaf often glandnlur vist-id, 

Inforfisrenre nn ohlong pyramidal erect lumii'le 8 to 13 inclitw Iodk; f^im-aiiui 
l>rn»clie!) It Ui S inchee) long, much subdivided, mostly alteruatH, with tofts «tjl 
whit4< hairs in tlio axils, tlto solitary appniHstxl ^pikelets hoi-ne luoetly u 
hispid Intfrnl hrauchMt*. 

SpikdHn. oblmig-linuar, less than I lino widy. 3 to 3 Hniis loiifc, oftvu p«rpli»li," 
on hiopid [Ksdifals loss than half their own length, intfrnodes of the tdi^htly «]«*/ 
ra<-hilla J lino lonR; first and second Rliimes ovate, acute, carinale. thin. UhtU 
(■..•nus, 1-nervM!, iiiimit<-ly IiiM|iid ,>i, ]«'.■] ;ib..vf. 1 lin.- long; floral ghim.-s lati'i— 
late, acute, prominently nerved, S line long; palet linear, carved so that it« two 
pubestcent nerves appear outside of the flowering glume. 

Grnin, amber color, narrowly cylindrical', ^ line long. 

Plate XLVI ; a, spikelet ; 6, empty glumes ; c, floral glame; d, palet. The 
figure does not show the hairy ligule. 

This species is closely related to E. pectinaeea, being less diCEose, with shorter 
branches and larger spikelets. 

It seems to be pretty closely confined to Texas and northward to soatbern 
Kansas. 
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No. 47. 
ERAGROSTIS LUGENS N.'PS. (Knifji-ofilis piUferaSche&le?) 

Fiant jwrennial. from a slightly bulbous baee. 

Roots numerous, rutlRir uoiirsi!, long, not brauehing, and with few fibrillffi. 

Culms tufted, slender, erotit, jiimple, solid, nearly terete, smooth, li to 3 feet 
tall. 

Leaves; the lower from aliortivH culms, with soarious sheaths, and slender, 
involute blades, .1 to f( inches long ; of stem 3 or 4; sheatha | length of intemode, 
striate, loose, smooth; blade Hat below, involute toward the long, tapering i>ouit, 
a few scattered hairs above the ligule, utherwiso smooth, 3 to 6 inches long; ligule 
a prominent line of crowded, white hairs, 2 lines long. 

Inflorescence a loose, erect, pyramidal panicle. 8 to 10 inches long, included at 
base in upper sheath when young, rachis grooved above each branch; branches- 
capillary, mostly alternate, minutely scabrous toward the ends, and bearing a few 
white hairs at the axils, fieiuous, lower ones 3 to 6 inches long, subdividing ne« 
to the base, bearing IS to 20 spikelets on the long, filiform branchlete. 

Spikelets linear-lanceolate, 4 to 5 lines long, on slender pedicels as long as thOI 
selves, or much longer, 5- to 11-flowered; intemodes of rachilla i line long: first 
and second glumes nearly alike, searious margined, broadly ovate, nearly a^'nte, 
obscurely 1-nerved, 1 line long; floral glumes scarious above, broadly ovate, 
obscurely 3-uerved, smooth, 1 to Ij lines long; palet linear, membranaceous, 
arched, smooth, 1 line long. 

Orain reddish brown, rhomboidal, i line long. 

Plate XLVII; a, spikelet with pedicel; b, empty gfumes; c, floral glume 
dorsal and side views; d, palet and stigmas. The plate does not represent the hairs 
of the ligule. 

Tezaa and New Mexico. 

This species is very near our E. capiUaris, and varies considerably in the length 
of leaves and size of panicle; it is also neai* Eragrostis Mexicana Link. 
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No. 4& 
ERAGROSTIS OXYLEPIS Torr. (Fba inierrvpla "SxttL) 

• 

JPkMt ttnnual or a ahort-lived perennial, from dightly e&larged base, lighl 
green, iiBcially tdnged with purple, especially in the inflbrescenoe. 

Boats with abondant coarse root hairs, sometimes branching. 

Oubnif ascending, prominently genionlate, hollow, not branching, teret^ 
smooth, 1 to 2 feet tsU. 

Loaves nnmerous; from abortiYe calms, inTolnte, 8 to IS inches long; of stem 
Sor 8; sheaths nearly equaling or usually exceeding the lower intemodes, smooth, 
open above but appressed to culm, blade involute with slender rigid point, 3 to < 
inches long; ligule a dense tuft of fine hairs 2 lines long. 

Ifi^lareaomee aa irregular, oblong panicle, of dense dusters of epikelets nearly 
sessile on the branches, which are short above, the lower scftnetimee 1 to 8 indhes 
long^ erect, and at irr^^ular intervals on the radhia 

Bpikdela eblong-lanceolate, compressed, 2 to 8 lines wide, 7 to 9 lines long^ ito- 
to 80-flowered; intemodes of sigsag rachilla i line long, with minute pubescence at 
each node; first glume narrowly ovate, acute, carinate, 1-nerved, hispid on the 
keel, scarcely 1 line long; second glume same as first but i line longer; floral glumes 
ovate, acute, carinate, hispid on keel above, 3-nerved, 1^ to 2 lines long; palet 
elliptical, cleft at apex, ciliate on the two reflexed arched marginal nerves, 1 to li 
lines long. 

Orains not abundant, translucent amber color, narrowly conical, nearly | 
line long. 

Plate XL VIII, 1; a, empty glumes; 6, floral glume dorsal and side views- 
c, palet. 

Plate XLVIII, 2; another form, with panicle more interrupted andbranche 
longer; a', empty glumes; b', floral glume, dorsal and side views; c', palet. 

Gulf States, Texas, and northward to Kansas. 



Pl^i^J^ I 1 lilBL 11! Ill, ■■■I JHU i *| .^ I 







No. 49. 
ERAQRdSTIS PURSHII Shrai 

Hant annual, diffuse, (^reading from a tufted base. 

Boots sometimes secondary from lower nodes, seldom branclied. 

Ofdma ascending, often prominenijy geniculate, slightly compressed, and 
grooved or flattened above each sheath, smooth, often branching below, 15 to 20 
inches tall. 

Lea/oea .of st^ile culms rather numerous, with flat or slightly involute blades 
3 to 6 inches long; of stem 3 or 4; sheath 1 to 2 lines wide, 4 to 7 inches long; 
ligule a spreading tuft of fine white hairs 11 lines long. 

Inflarescenee a rather loose, oblong panicle, 5 to 7 inches long; rachis angular, 
somewhat flexuous, branches 1, 2, or 3 in a place, 2 to 4 inches long, with few or no 
hairs at the axis, bearing 12 to 20 appressed spikelets on angular, twisted, hispid 
pedicels of varying lengths. 

Spikelets linear-lanceolate, 5- to 10-flowered, 2 to 3^ lines long; intemodes of 
slender rachilla i line long; first glume ovate, acute, minutely hispid on back 
above, 1-nerved, ^ line long; second glume same as first but nearly twice as large; 
floral glumes broadly ovate, acutish, convex, scarious, 3-nerved, f to nearly 1 line 
long; palet linear-oblong, minutely pubescent on the 2 nerves, | line long, arched, 
remaining on the rachilla after the seed falls with the floral glume. 

Grain amber colored, oblong, J line long. 

Plate XLIX; a, spikelet with pedicel; fc, empty glumes; b\ and 6", apexes 
of empty glumes; c, floral glume, dorsal and side view; d, palet. 

Texas to Arizona and Mexico, In the Northern States this species seems to 
be confused with Eragrostis pilosa. 
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No. 50. 

ELYMUS SIT ANION Schultes. {Sitanian elymoides Raf. Pdyanikm 

Hyatrix Nees.) 

Flani annual, or short-lived perennial, f rom rather bulbous base. 

Culms tufted at base with many radical shoots, erect, unbranched, terete, hol- 
low, nearly smooth, 6 to 18 inches talL 

Radical letwes mostly membranaceous scales, or leafless sheaths, those from 
radical shoots numerous, striate, often pubescent, or nearly glabrous on sheaths 
and blades below; blade flat or slightly involute, rigid, hispid above, li lines wide, 
4 to 6 inches long; leaves of culm 3, rarely 4; sheaths longer than intemodee; 
blades like those of radical shoots, ligule an inconspicuous, narrow, membrana- 
ceous line, often auriculate on one or both sides. 

Inflorescence a rather loose spike 2 to 3 inches long; rachis articulate at base 
of each flattened internode, and easily separating. 

Spikdets 2 at each node of the rachis, nearly sessile, lanceolate, 5 to 6 lines 
long, not including the awns, 1- to 6-flowered; upper flowers sterile; first and sec- 
ond glumes nearly equal, side by side in front of the spikelet, narrow, 2-nerved at 
base, terminating in a divergent hispid awn 2 to 4 inches long; floral glumes ovate- 
lanceolate, acute, round on back, enveloping seed and palet, finely scabrous, indis- 
tinctly o-nerved, terminating in a hispid awn 2 to 2^ inches long, the upper 
imperfect glumes short-awned; palet lance-linear, obtuse, hispid on the two nerves, 
margins reflexed, flat, one-half line wide, folded, 4 to 4^ lines long. 

Grain dull brown, linear, wrinkled lengthwise, 2^ lines long, adherent to palet 
and enveloping glume. 

Extensively diffused over the arid and desert districts of the West, from the 
Missouri to the Pacific, and from Dakota to Texas, presenting great diversity of 
size and appearance. Sometimes the empty glumes are divided into three parts. 

Plate L; a, spikelet; 6, floral glume; c, palet. 
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